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ABSTRACT
McConnell, John R. Ph.D. The University of Memphis. May 2013. Math and
Science Teachers Dropping out of Public Schools: A Nationwide Look at Their Lack of
Retention Using Structural Equation Modeling. Major Professor: Terrence T. Ishitani,
Ph.D.
This study examined the relationships of various teacher factors, such as their
satisfaction with salary, self-efficacy, and years of experience, and various school factors,
like administrative support, socioeconomic impact of student families, and student
truancy, with the intention of math and science teachers to remain in the profession. The
model of teacher retention in this study bolstered prior understanding by offering five
novel advancements: (1) this study differentiated between teachers‘ salaries and teachers‘
satisfaction with their salaries, as the latter may have had a distinct impact in the retention
of math and science teachers, (2) this study differentiated between job satisfaction and an
intention to remain in the profession, as this intention may be a better indicator of
retention, (3) this study incorporated a more comprehensive and recent data set to
improve generalization of findings to the population of math and science teachers in the
United States, (4) this study extended the use of a sufficiently sophisticated methodology
with these data, and (5) this study focused these concerns on math and science teachers in
secondary public schools, a population of teachers which has not been a central focus of
study before but is of rising interest to policymakers at all levels of education.
Data came from the 2007-08 Schools and Staffing Survey, and structural equation
modeling constituted the primary method of analysis. Findings from this study indicate
that the socioeconomic impact of student families, student truancy, and teacher
experience all influence teacher self-efficacy, while administrative support, teacher selfiii

efficacy, and satisfaction with salary all influence the intention of math and science
teachers to remain in the profession. Their satisfaction with salary, in fact, wielded the
greatest impact on their intention to remain in the profession. Results from this study
offer practical guidance for educational policymakers and practitioners alike in helping
them make decisions concerning the retention of math and science teachers in secondary
public schools, on whom the fields in science, technology, engineering, and mathematics
are so dependent.
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CHAPTER 1
INTRODUCTION
There is a shortage of high-quality educators in the United States, and an effort to
understand the effects on teacher retention is currently underway (H.R. 1161, 2009).
Teacher retention occurs when teachers remain in the teaching profession, typically
within the same level of education, e.g., within secondary education. This same concern
can also be viewed conversely as teacher attrition, or the exit of teachers from the
teaching profession. Because teacher retention is low (and teacher attrition is high),
particularly among highly effective teachers, there are concerns about the quality of
teachers in this country and the subsequent effect it has on the education of its
schoolchildren (Murnane, Singer, Willett, Kemple, & Olsen, 1991). This is particularly
true in the areas of math and science (Henke, Zahn, & Carroll, 2001; Ingersoll, 2001), as
compared to other areas of secondary public education.
Not only do they affect students and their education, teacher retention policies
impact the educational institutions and the educators who can work or are working within
them. Low retention rates can bode poorly for teacher recruitment, increase overhead
expenditures for school districts, and impinge upon program continuity and planning.
Most importantly, these policies affect school districts by guiding the way they hire
teachers and maintain their ranks. For prospective and current teachers, including those in
the areas of math and science, these policies will influence their decisions to enter and
remain in the profession, respectively. To help shape these policies, an improved
understanding of what affects the retention these teachers in public schools is required.
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There are economic and sociological theories at play in the determination of
whether math and science teachers remain in or leave the profession. The economic
theory of supply and demand governs how well school districts can fill and maintain their
ranks of math and science teachers by shaping their career decisions about education and
the alternative professional opportunities available to them (Guarino, Santibañez, Daley,
& Brewer, 2004). Sociological theories of organizational structure and management
apply to the working conditions individuals skilled in math and science find themselves
in when working as public school teachers and, when compared to those perceived in
other fields, helps to influence the satisfaction they have with and the decisions they
make about their career paths (Newton, Rivero, Fuller, & Daunter, 2012).
Given these theoretical considerations, several major teacher retention factors
have come to light. Research shows that various teacher and school characteristics are
intimately tied to the retention of math and science teachers in secondary public schools.
Teacher characteristics identified as reliable indicators of teacher retention include salary,
teacher self-efficacy, and years of experience. School characteristics deemed as critical to
teacher retention include administrative support, the socioeconomic impact of student
families, and student truancy.
These teacher and school characteristics influence the retention of math and
science teachers by affecting their job satisfaction, with research indicating that teachers
dissatisfied with their jobs are more apt to leave the profession (Evans, 2001; Ingersoll,
2001). Teacher retention remains distinct from teachers‘ job satisfaction, however, as
teachers may remain at their job for reasons other than being satisfied with their job.
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These reasons may include satisfaction with their salary, the teaching self-efficacy they
possess, years of experience, and the levels of various job stressors.
In addition to the theoretical framework shaping teacher retention and the factors
derived within, there is a methodological history to consider. The educational data
concerning teacher retention are abundant, as are the types of methodologies that can be
employed to analyze these data. Even though the data are vast and diverse, or perhaps
because of this, there is a lack of data sources that are comprehensive in nature.
Consequently, much of the research dealing with teacher retention in the past failed to
employ sufficiently expansive data sets. Stemming from this data challenge are the
limitations placed on methodologies, as well. Because the data and the relationships
between the data are so complex in educational research, as they are in all of the social
sciences, methodologies designed to handle these complexities are required. Recent
studies have pioneered the use of sufficiently sophisticated methodologies to examine
this problem that has both a multitude of variables and various interactions between them.
Studies by Klassen and others (2009, 2010), in particular, have employed the use of
structural equation modeling (SEM) to investigate the relationships of various factors
with job satisfaction and teacher retention in countries outside of the United States. In
addition, no research to date has been conducted utilizing SEM in the analysis of the
retention of math and science teachers in secondary public schools.
Currently, there are several gaps in the literature in regards to the retention of
math and science teacher in secondary public education. These gaps involve (1)
distinguishing between satisfaction with salary and salary and how satisfaction with
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salary may play a distinct and different role in teacher job satisfaction and retention, (2)
differentiating between teachers‘ job satisfaction and their intention to remain in the
profession, as the latter may be a better indicator of teacher retention, (3) using a more
comprehensive and recent data set in the examination of teacher retention in the United
States, (4) employing a sufficiently sophisticated methodology like SEM in the analysis
of the data, and (5) addressing these concerns in regards to the retention of math and
science teachers in secondary public schools.
The aim of this study is to bridge some of these gaps in the literature by
examining the relationships of various teacher characteristics, i.e., their satisfaction with
salary, self-efficacy, and years of experience, and various school characteristics, i.e.,
administrative support, socioeconomic impact of student families, and student truancy
with the intention of math and science teachers to remain in the profession. This model of
math and science teacher retention, developed with the use of SEM, will be based on data
gathered from the 2007-08 Schools and Staffing Survey (SASS08). SASS08 is a large,
nationwide survey of public school teachers (among others not considered in this study)
sponsored by the National Center for Education Statistics (NCES). By estimating the
relative effects of these various teacher and school factors on the retention of math and
science teacher in secondary public schools, results from this study can hopefully guide
policymakers and practitioners alike in what to improve to keep math and science
teachers in the classroom.
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CHAPTER 2
REVIEW OF THE LITERATURE
Theoretical Framework for Synthesizing the Literature on the Retention of
Math and Science Teachers in Public Schools
The theoretical framework by which an investigation of why math and science
teachers remain in the profession is approached has two major underpinnings in this
study. First of all, there are economic forces in the labor market beyond those just present
in the field of education that pressure both teacher recruitment and retention. The
economic theory of supply and demand applies to both the employers, i.e., districts and
schools, and the employees, i.e., math and science teachers (Guarino et al., 2004). From
the viewpoint of districts and schools, these economic forces influence how well they can
fill and maintain their ranks of math and science teachers. From the viewpoint of math
and science teachers, these same forces help shape their decisions as to whether they
should enter or remain in the classroom. Second of all, there are sociological conditions
in the workplace that impact teacher retention. The sociological theory of organizational
management states that working conditions in a school, as in any workplace, contribute to
whether its teachers decide to stay or leave that school, and these conditions are
manifested at the school level by school, district, state, and federal policies (Newton et
al., 2012). Together, these economic and sociological principles provide a logical
framework to help guide the investigation, understanding, and evaluation of how math
and science teachers are retained in public schools.
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Economic Forces in the Labor Market
Supply and demand in the labor market is a basic theory in economics. In the
labor market for teachers, supply refers to the number of teachers willing to teach at a
given level of compensation and demand refers to the number of teaching positions open
at a given level of compensation. Compensation includes both pecuniary and nonpecuniary benefits, with the former including benefits like salary, health coverage, and a
pension and the latter including benefits like preferential scheduling, favorable working
conditions, and high job satisfaction. Under the economic laws of supply and demand, an
undersupply of teachers, an increase in the demand for teachers, or both simultaneously
can result in a teacher shortage. Contrariwise, an oversupply of teachers, a decrease in the
need for teachers, or both simultaneously can result in a teacher surplus. Changes to
local, state, and federal policies in regards to teacher staffing are, in turn, driven by these
fluctuations in supply and demand to the extent of how much one outstrips the other.
Of particular concern during a teacher shortage is the likelihood for policies to be
changed to lower hiring standards in order to fill the number of open teaching positions.
This, in turn, leads to an increase in the number of under- and non-qualified teachers in
the field and, tragically, a decrease in student performance and achievement. Over
generations, this can have a compounding effect as fewer and fewer students gain
competency in their subject areas, thus further reducing the amount of qualified
individuals in the workforce. Some researchers have suggested that this phenomenon is
more pronounced in some teaching fields more than others, with math and science being
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particularly prone to the compounding effect of teacher shortages (Grissmer & Kirby,
1992, 1997; Liu et al., 2008; Murnane et al., 1991; Weiss & Boyd, 1990).
Unsurprisingly, the shortage of math and science teachers in public education is
precipitously high. Concerns over the lack of math and science teachers started to arise
thirty years ago with calls by the National Commission on Excellence in Education
(1983) and the National Academy of Sciences (1987). These concerns have been
amplified recently as the National Research Council (2002), the U.S. Department of
Education (2002), and the National Academy of Sciences (2006) have also joined in
publicizing the increasing severity of this problem and the importance of resolving the
threat it poses to the educational quality, economic well-being, and national security of
this country. The National Science Board (2012) reports that the number of workers in
fields involving math and science grew from about 182,000 in 1950 to 5.4 million in
2009, and this represented an average annual growth rate of 5.9%, which was much
greater than the 1.2% growth rate for the total workforce during this period. As the
number of students entering the burgeoning fields of science, technology, engineering
and math (STEM) continues to swell, the need for qualified teachers in these fields will
also intensify.
Educational institutions have responded to this growing need for math and science
teachers with policies that promote their recruitment and retention. These policies have
traditionally targeted pecuniary benefits in order to increase compensation. Monetary
incentives, such as signing bonuses, student loan forgiveness, housing assistance, and
tuition reimbursement, have all been established to spur recruitment and retention
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(Hirsch, Koppich, & Knapp, 2001; Feistritzer, 1997; Liu et al. 2008; Rice, Roellke,
Sparks, & Kolbe, 2008). Additional policies have focused on improving working
conditions and job satisfaction by implementing programs that encourage mentoring,
professional development, career advancement, and the elevated prestige of the teaching
profession.
Sociological Conditions in the School
While an underlying economic framework is important to the problem of teacher
retention and many studies have relied on this perspective, there is another critical aspect
of the issue: the sociological context in which teachers work. A basic tenet of
organizational management theory states that the organizational and occupational
contexts in which an individual works will affect their satisfaction with the organization
and the decisions they make as to whether they choose to remain a part of or leave it.
Applied to math and science education, working conditions for teachers in these areas
may hold sway in their decisions to remain at or leave their schools. These working
conditions include but are not limited to high levels of student misbehavior, low
workplace safety, lack of administrative support, scarce classroom resources, low faculty
input into school decision-making, and inadequate opportunity for professional
development.
From a sociological perspective, differences between schools are especially
pronounced in relation to the retention of math and science teachers. In particular,
disadvantaged public schools have among the highest rates of math and science teacher
attrition. Economic considerations do not appear to be solely responsible for the high
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rates of math and science teacher turnover in these schools; they are also attributable to
unfavorable job conditions. Resolving the organizational and occupational challenges
facing math and science teachers in the classroom is not easy, but adjusting some of these
working conditions may be less expensive than other organizational reforms and are
necessary in retaining these teachers in public school systems.
In addition to improving the working conditions of teachers, these sociological
considerations can also elevate the prestige public stature and standing of the occupation.
Unlike in many European and Asian countries, the power and prestige of teaching in
secondary education in the United States is poor (Etzioni, 1969; Lortie, 1975; Tyack,
1974). Organizational structure and how members of an occupation are treated and
managed are inextricable tied to occupational status (Abbott, 1988; Freidson, 1986).
Despite the highly skilled and demanding work required of math and science teachers,
their standing in society is incommensurate with their educational and work
requirements, and promoting educational policies that upgrade the social status of the
occupation will help alleviate the problem with their retention.
Teacher Retention Factors in the Context of an Economic and Sociological Framework
There exists considerable research in regards to what factors influence teacher
retention. Empirical studies of teacher retention are vast and diverse in their theoretical
foundations and methodological approaches, with most of them relying theoretically on
either an economic or sociological framework. This study seeks to espouse both
theoretical camps in an effort to more comprehensively synthesize the wide variety of
findings from the literature. In fact, the literature yields a vast array of factors that may
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influence teacher retention. The major factors identified in the research and the ones used
in this study include salary (Bloland & Shelby, 1980; Bobbitt, Faupel, & Burns, 1991),
years of experience (Hanusheck, Kain, & Rivkin, 2002; Huling-Austin, 1986; Ingersoll,
2001; Klecker & Loadman, 1997; Murnane & Olsen, 1989; Rees, 1991; Yee, 1990),
teachers‘ self-efficacy (Page, Page, & Million, 1983), and job stress (Buckley, Schneider,
& Yang, 2005; Henry, 1986; Johnson & Birkeland, 2003). A more exhaustive review of
the literature yields numerous other factors, including gender (Gritz & Theobald, 1996;
Ingersoll, 2001; Kirby, Berends, & Naftel, 1999), race/ethnicity (Ingersoll, 2001; Kirby et
al., 1999), age (Hanushek et al., 2002; Ingersoll, 2001; Kirby, Berends, & Naftel, 1999),
educational background (Henke et al., 2000; Lankford, Loeb, & Wyckoff, 2002;
Podgursky, Monroe, & Watson, 2004), student demographics (Boyd, Lankford, Loeb, &
Wyckoff, 2005; Carroll, Reichardt, & Guarino, 2000; Hanushek et al., 2002; Scafidi et
al., 2007; Shen, 1997; Smith & Ingersoll, 2004), student achievement levels (Hanushek et
al., 2002; Murnane et al., 1991; Rees, 1991), and school type (Lankford et al., 2002;
Renzulli et al., 2011; Smith & Ingersoll, 2004). Given the wide array of factors that can
influence teacher retention, this study seeks to limit the scope of its inquiry to factors
which are more readily amenable to policy changes in an effort to more practically serve
the policymakers at whom this research is aimed. Years of experience is included in light
of the fact that most newly hired teachers who leave the profession do so within the first
five years of employment (Murnane, 1984; Singer & Willet, 1988; Stinebrickner, 1999).

10

Teacher Retention Factors Used in this Study
In general, factors influencing teacher retention can be divided into two
categories, teacher and school characteristics. Three teacher level characteristics and
three school level characteristics are used as independent variables in this study, while
teachers‘ intention to remain in the profession is used as a dependent variable in this
study.
Teacher Characteristics Influencing Teacher Retention
Teacher characteristics are those that pertain to or are mostly derived from the
individual teacher. These can include factors like gender, age, and self-efficacy. Whereas
there is a large intrinsic component to these characteristics, several can be influenced by
school, district, and government policies. For instance, satisfaction with salary can be
partial to changes in salary and teacher self-efficacy can be improved by increasing
accessibility to professional development opportunities. This study focuses on the
following three teacher characteristics: (1) satisfaction with salary, (2) teacher selfefficacy, and (3) years of experience.
Satisfaction with Salary. Empirical evidence establishing the association between
salary and teacher retention abounds in the literature. A vast majority of these studies
indicate that higher salaries tend to increase teacher retention rates (Boe, Bobbitt, Cook,
Whitener, & Weber, 1997; Brewer, 1996; Gritz & Theobald, 1996; Kirby et al., 1999;
Mont & Rees, 1996). In particular, salary differentials between the teaching profession
and those in the business and industry sectors have a more pronounced effect on teacher
shortages in math and science, as individuals with technical skills in math and science are
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presented with more vocational alternatives relative to those who do not (Evans, 1987;
Levin, 1985; Rumberger, 1987). Even researchers investigating non-pecuniary factors
impacting teacher retention like working conditions and the intrinsic benefits teachers
gain the field, e.g., imparting knowledge and life skills to the betterment of young people
in society, acknowledge the fact that salary remains an important factor in teacher
retention (Allred & Smith, 1984; Chapman & Hutcheson, 1982; Hall, Pearson, & Carroll,
1992; Hounshell & Griffin, 1989; King, 1993).
While it appears from the literature that higher salaries result in greater teacher
retention, there is an absence in the literature as to whether teachers are satisfied with
their salaries and what bearing this has on their decisions to remain on the job. This
distinction between salary and satisfaction with salary is a subtle yet potentially
significant one as an individual with a relatively low salary may still be satisfied with it
just like someone with a relatively high salary may never be satisfied with it. Instead of
looking at absolute salary levels, relative levels in salary may play a more influential role
in teacher retention. In the targeted fields of math and science, where, for the same
educational requirements, more alternative avenues for employment exist (and often with
higher pay), educational policies concerning teacher compensation should probably take
into account the relative level of teacher pay to those in related fields (Guarino et al.,
2004). In the context of the economic considerations that are used to frame an
understanding of teacher retention, it appears that the laws of supply and demand are hard
to ignore.

12

Teacher Self-Efficacy. Self-efficacy is described as an individual‘s beliefs about
his or her capabilities as applied to a specific domain (Bandura, 1997). Teachers‘ selfefficacy, therefore, refers to beliefs teachers hold about their capabilities to influence
student learning. Whereas prior research concentrated on how teachers‘ self-efficacy is
associated with student factors such as achievement and motivation (e.g., Caprara,
Barbaranelli, Steca, & Malone, 2006), more current research turned its attention on the
association of teachers‘ self-efficacy to teacher factors such as years of experience and
job stress (e.g., Klassen & Chiu, 2010). There is already research demonstrating that
teachers with fewer years of experience or higher levels of job stress tend to have a
higher incidence of attrition than teachers with more years of experience or lower levels
of job stress, respectively (Betoret, 2006; Theobald, 1990). Evidence also suggests that
teachers‘ self-efficacy is an important contributor to teachers‘ job satisfaction (Caprara,
Barbaranelli, Borgogni, & Steca, 2003). In light of the close tie between job satisfaction
and retention, understanding the effect of teachers‘ self-efficacy on teacher retention in
light of other factors like years of experience and job stress may yield a greater
understanding of what keeps teachers in the profession.
Years of Experience. A large number of empirical studies in the literature deal
with the relationship between years of experience and teacher retention. These studies
show that teacher retention rates are precipitously low for newly hired teachers (Grissmer
& Kirby, 1992; Kirby et al., 1999; Murnane et al., 1991; Singer & Willet, 1988;
Stinebrickner, 1999). Research also indicates that, while teachers with fewer years of
experience tend to yield lower retention rates, teachers with more years of experience
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tend to yield higher retention rates until they near retirement age (Boe et al., 1997;
Ingersoll, 2001; Murnane & Olsen, 1989; Rees, 1991). For instance, Hanushek et al.
(2002), in their study of more than 300,000 Texas elementary teachers between 1993 and
1996, found that teachers who left the state public school systems had either fewer than
two years or more than thirty years of teaching experience. This phenomenon produces a
quadratic-shaped pattern in the relationship between years of experience and teacher
retention. Given the preponderance of evidence demonstrating how the amount of
teaching experience influences teachers‘ decisions to stay in the profession, this must
constitute a critical factor in teacher retention.
School Characteristics Influencing Teacher Retention
In addition to the aforementioned teacher characteristics, there are school
characteristics that pertain to or are mostly derived from the institution. These factors are
generally comprised of working conditions and the amount of job stress derived from
these conditions. The extrinsic nature of these factors lend themselves to the influence of
various institutional policies and actions, ranging from those enacted by the school‘s
principal to those mandated by the federal department of education. Administrative
influences, for example, include the enforcement of school rules, staff recognition, and
the supply of educational materials. The lack of student healthcare accessibility, which is
a function of the student‘s socioeconomic background, can be countered with district-run
health clinics and government funding. This study focuses on the following three school
characteristics: (1) administrative support, (2) socioeconomic impact of student families,
and (3) student truancy.
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Administrative Support. There is considerable reflection in the literature in
regards to the impact of administrative support on teacher working conditions and their
retention in the workplace. Administrative support encompasses a wide range of schoollevel policies, affecting such school concerns like student discipline, staff morale, teacher
resources, an integrated professional culture at the school, and communication and
collaboration between school personnel. The research has consistently shown that the
more types of support and the more extensively that support is provided to teachers on
the job, the lower the likelihood that they will leave their jobs (Ingersoll, 2001; Johnson
& Birkeland, 2003; Seyforth & Bost, 1986; Smith & Ingersoll, 2004; Weiss, 1999).
Hounshell and Griffin (1989), in fact, found that science teachers with low job
satisfaction attributed their frustration to problems with student discipline, excessive time
commitments as determined by administrators, and high workload. This research shows
that school administrators can have a direct bearing on teacher retention and that school
policies can improve working conditions so that the job stress experienced by teachers
due to a lack of administrative support does not negatively influence their decision to stay
in the profession.
Socioeconomic Impact of Student Families. Another extrinsic school
characteristic that factors into the working conditions of teachers and thus their retention
is the demographic makeup of the population they serve. Schools with higher proportions
of low income and minority students incur lower teacher retention rates than schools with
higher proportions of high income and non-minority students (Boyd et al., 2005; Carroll,
Reichardt, & Guarino, 2000; Hanushek et al., 2002; Scafidi et al., 2007; Shen, 1997;
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Smith & Ingersoll, 2004). The socioeconomic impact on students from low income
families include poor student health due to less accessibility to proper healthcare
providers, lack of parental involvement due to lack of parents or parental apathy, and less
material, emotional, and psychological supports due to a lack of resources at home. It
appears from the research that schools serving student populations in high-poverty
communities have a greater challenge in retaining the teachers they need to end or restrict
the promulgating problem that poverty presents; in turn, this reduces the effect teachers
believe they can have on student outcomes, i.e., teacher self-efficacy (Hanushek et al.,
2002; Shen, 1997). With math and science teachers more likely to leave than other
teachers, their retention poses a particularly exacerbating problem for schools to address
(Henke et al., 2001; Ingersoll, 2001). As the research suggests, districts with schools
suffering from low teacher retention rates, particularly in the areas of math and science,
must conceive of compensatory policies to mitigate the socioeconomic impact that
poverty sustains.
Student Truancy. Research shows that student truancy also affects the working
conditions of teachers. Truancy refers to the intentional absence from school that is not
authorized by the school. For the purposes of this study, truancy and any teacher
perceptions of problems with truancy pertain to students skipping class, tardiness,
absenteeism, and students dropping out of school. Because truancy reduces the amount of
time teachers spend with students, thereby hindering their ability to affect student
outcomes, it can cause teachers to feel less effective (Friedman, 2000) and experience
more job stress (Friedman, 2000; Furlong, Morrison, & Dear, 1994). Over time, this
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reduced self-efficacy and elevated job stress can impact their overall job satisfaction
(Hastings & Bham, 2003; Weiss, 1999) and bring on a desire to leave the teaching
profession (Borg & Riding, 1991; Byrne, 1994; Hastings & Bham, 2003; Luekens, Lyter,
Fox, & Chandler, 2004). With research indicating that student truancy impinges on
teacher self-efficacy, job stress, job satisfaction, and retention, this school level factor is a
prime target for policy intervention.
Teachers’ Intention to Remain in the Profession
As previously discussed, many studies in educational research tie teacher
retention to job satisfaction as a way to measure teacher retention using a continuous
variable. Teacher retention remains distinct from teachers‘ job satisfaction, however, as
teachers may remain at their job for reasons other than being satisfied with their job.
These reasons may include satisfaction with their salary, working conditions, and the
teaching self-efficacy they possess. Conversely, other teachers may leave their teaching
job despite being satisfied with their job. These reasons may include certain life events,
exposure to a more appealing career opportunity, and retirement. There is absence in the
literature dealing with teachers‘ intentions to remain in the profession that is distinctly
separate from their job satisfaction.
Gaps in the Literature
In the United States, there is a problem with math and science teachers in
secondary public schools leaving the field. Previous studies have examined effects on
teacher retention and have laid the foundation for which an understanding of why this
occurs can be based. However, there are some gaps in the literature, the most notable of

17

which are making a distinction between salary and satisfaction with salary and exploring
how satisfaction with salary may play a role in teacher job satisfaction and retention,
recognizing the difference between teacher job satisfaction and teachers‘ intention to
remain in the profession and how the latter may be a better indicator of teacher retention,
using a more comprehensive and recent data set in the examination of teacher retention in
the United States, employing a sufficiently sophisticated methodology like SEM with this
data, and focusing these concerns on the retention of math and science teachers in
secondary public schools.
Although researchers have begun to examine teacher retention by studying its
relation to teacher level factors like salary, teacher self-efficacy, and years of experience,
and school level factors like administrative support, the socioeconomic impact of student
families, and student truancy, few have used nationally representative data samples to
propose explanatory models that take into account these variables along with satisfaction
with salary and the intention of math and science teachers to remain in the profession. By
looking at factors that capture a more accurate portrayal of retentive effects on math and
science teachers in public education and using a more nationally representative,
indigenous, and recent data set with SEM, this study hopes to expand upon prior work
and provide practical guidance for education policymakers and providers hoping to stem
the knowledge drain pending in the STEM fields.
Research Questions
This study proposed and tested a hypothetical model for the retention of math and
science public school teachers that accounts for these teacher and school level factors
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(see Figure 1). Two research questions were addressed. First, how are administrative
support, teacher self-efficacy, and satisfaction with salary related to teachers‘ intention to
remain in the profession? Second, how are the socioeconomic impact of student families,
student truancy, and years of teaching experience related to teacher self-efficacy?

Socioeconomic
Impact

Administrative
Support

Student
Truancy

Teacher SelfEfficacy

Years of
Experience

Satisfaction
with Salary

Figure 1. Model of hypothetical relationships in the study.
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CHAPTER 3
METHODOLOGY
This study aimed to discern the direct effects and relative importance of math and
science teachers‘ satisfaction with salary, self-efficacy, years of experience,
administrative support, socioeconomic impact of their students‘ families, and student
truancy on their intention to remain in the profession. The main part of the analysis was
conducted using structural equation modeling (SEM) to simultaneously test the above
relationships, using data from the 2007-2008 Schools and Staffing Survey (SASS08).
This chapter explains the research design of the study in more detail, including the
methodological considerations for analyzing the data, a background and description of
the data set, how and which items were selected for use in the construct of latent
variables in this study, research hypotheses, specification of the model, and the
methodological plan for analyzing the data.
Methodological Considerations for Analyzing the Data on the Retention of
Math and Science Teachers in Public Schools
While concern over teacher retention has prompted research on the economic and
sociological aspects of teacher job satisfaction and whether or not teachers decide to
remain in the profession, this research has historically struggled with methodological
limitations. Either the sample data set was not comprehensively representative of the
teacher population of interest, posing problems of generalizability, or simpler bivariate
approaches were employed, ignoring the interaction of variables in relation to teacher
retention. Partly because of these limitations, much of the research concerning teacher
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retention may not be well grounded empirically, although it may be theoretically. Of the
studies that are considered to be empirically rigorous, quantitative in nature, and widely
cited, descriptive analyses (e.g., Allred & Smith, 1984; Evans, 1987; Grissmer & Kirby,
1992, 1997; Henke et al., 2000; Lankford et al., 2002; Levin, 1985; Rumberger, 1985),
logistic regressions (e.g., Carroll et al., 2000; Ingersoll, 2001; Rees, 1991; Smith &
Ingersoll, 2004), discriminant analyses (e.g., Chapman & Hutcheson, 1982; Hall et al.,
1992; Shen, 1997), multivariate regressions (e.g. Kirby et al., 1999; Rumberger, 1987),
and chi square tests (e.g., Boe et al., 1997; Marso & Pigge, 1995) were the most
frequently used analytical methods.
More recently, however, innovative methods to investigate what drives teacher
retention and job satisfaction have been pioneered. In 2010, Klassen and Chiu developed
a teacher retention model using SEM. With regional Canadian data, they explored the
associations between teachers‘ job satisfaction, self-efficacy, amount of teaching
experience, job stress, and various other teacher characteristics, like gender and grades
taught (Klassen & Chiu, 2010). Structural equation models constructed with indigenous
data are needed, however, in order to be able to generalize findings to the United States.
The theoretical constructs of these variables must also be agreed upon and reinforced by
other experts in the field if researchers are to build upon established models or offer
alternative models for practical use. Moreover, having additional models to explain the
data would help formulate the most faithful representation of the variable relationships
and most plausible substantive explanation of what promotes the retention of math and
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science teachers in secondary public schools. Methodologically, this study hopes to
extend the work of prior research in these ways.
Origin of the Data
The Schools and Staffing Survey originated as a response to the teacher shortage
in the United States that began to emerge in the 1980s and was developed to collect data
about schools, administrators, teachers, and teaching staff. Currently, SASS08 is the most
recent iteration of this survey available. It provides researchers and policymakers a
uniquely valuable data set from which to study teaching and schooling. Because public
school teachers of math and science were the focus of this study, only the public school
teacher questionnaire responses in SASS08 were used. This questionnaire sought to
obtain information about public school teacher characteristics, general conditions in
public schools, these teachers' perceptions of school climate and problems, teacher
compensation, and basic characteristics of their student populations. This data set was
chosen because it provided the most relevant and recent data on the variables of interest
in this study.
Data collection for SASS08 was carried out by the U.S. Census Bureau using a
mail–based questionnaire, followed up with telephone and field interviews for teachers
who failed to return their questionnaires. Each questionnaire was then coded and checked
for missing data. Four sources for data imputation were used for determining values for
unanswered questionnaire items: other items on the questionnaire, related components of
SASS08, the 2005-2006 Common Core of Data school survey, and records for sample
cases with similar characteristics (U.S. Department of Education, 2008).
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SASS08 employed a nationally representative complex random sample design:
schools were first stratified by state, sector, and school level and randomly sampled
within the strata, and within each selected school, teachers were randomly selected based
on school size. Accordingly, analyses of sample survey data collected with a stratified
sample design must use appropriate case weights to correct for the unequal probabilities
of selection to reduce the potential biases in means and totals.
Description of the Participants
The public school questionnaire of SASS08 included survey responses from
38,240 public school teachers. From this, only regular full-time teachers were selected (N
= 34,874) and all part-time, itinerant, and substitute teachers were excluded. Then, the
sample was parsed to include only secondary public school teachers (N = 23,279) and
then only those teachers who taught subjects related to math and science (N = 6,588).
All told, the data sample for this study included 6,588 public school math and science
teachers teaching grades 6 through 12. Their demographic characteristics are presented in
Table 1. Of the participants in the sample, 54.2% were math teachers and 64.8% were
science teachers. Their courses taught are presented in Table 2. All of the participants
taught solely in secondary education, with approximately 25% in middle school (grades 6
through 8) and 75% in high school (grades 9 through 12).
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Table 1
Demographic Characteristics of the Participants
Demographic
Gender
Male
Female
Race
White
Black
Asian
Native Hawaiian or Pacific Islander
American Indian or Alaska Native
Hispanic Origin
Grade Levels
6th
7th
8th
9th
10th
11th
12th
Ungraded

Frequency

Percentage

2873
3715

43.6
56.4

5936
403
165
32
133
200

90.1
6.1
2.5
0.5
2.0
3.0

523
1337
1470
3641
4318
4354
4150
262

7.9
20.3
22.3
55.3
65.5
66.1
63.0
4.0

Note. N = 6588. Figures in this table were based on SASS08 item T0353 (―Are you male
or female?‖), T0354-0358 (―What is your race?‖), and T0057-0064 (―In which grades are
all of the students you currently teach at this school?‖).

Because participants may identify with more than one ethnicity (e.g., white and
hispanic), the percentages for race did not add up to 100%. The same went for grade
levels, as many secondary school teachers teach more than one grade level
simultaneously. Given the data, this was especially prevalent in high school.
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Table 2
Classification of Math and Science Teachers by Courses Taught
Course
Math
Algebra I
Algebra II
Algebra III
Basic and General Mathematics
Business and Applied Math
Calculus and Pre-Calculus
Computer Science
Geometry
Pre-Algebra
Statistics and Probability
Trigonometry
Total
Science
General Science
Biology or Life Sciences
Chemistry
Earth Sciences
Integrated Science
Physical Sciences
Physics
Psychology
Total

Frequency

Percentage

926
462
46
627
22
241
175
545
425
37
63
3569

14.1
7.0
0.7
9.5
0.3
3.7
2.7
8.3
6.5
0.6
1.0
54.2

547
1086
406
251
146
362
142
79
3019

8.3
16.5
6.2
3.8
2.2
5.5
2.2
1.2
45.8

Note. N = 6588. Figures in this table were based on SASS08 item T0067 (―This school
year, what is your main teaching assignment field at this school?‖).

Preparation of the Data
The preparation of the data included a preliminary analysis, recoding of the data,
the selection of items to be used in the modeling, weighting of the data, and both
exploratory and confirmatory factor analyses.
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Preliminary Analysis and Recoding of Variables
A preliminary analysis was first conducted to inspect the data for completeness
and accuracy and to help determine which questionnaire items to use to construct the
latent variables for the study. Pre-selected potential items for use were first checked for
possible outliers that may affect the goodness of fit of the model, using bivariate scatter
plots and histograms. Following the preliminary analysis, the original coding of the data
was reviewed to find questions with wording that reversed their direction in respect to the
other questions, which could jeopardize parameter estimation and model fit. For example,
one question (T0286) asked the extent to which ―the school administrator‘s behavior
toward the staff is supportive and encouraging‖ and another question (T0301) asked the
extent to which ―the amount of student tardiness and class cutting in this school interferes
with my teaching,‖ with response choices ranging from strongly agree (numbered 1) to
strongly disagree (numbered 4). A lower value in the former item would indicate a
favorable condition, while the same would indicate an unfavorable condition in the latter
question. Therefore, items were recoded in such a way that a lower value for an answer
would consistently indicate a less favorable condition and a higher value for an answer
would indicate a more favorable condition (see Appendix A). In the event there was a
case with missing data, it was deleted as the sample size was shaping to be sufficiently
large for the study.
Selection of Items
Prior to any modeling that was performed, items relating to each of the variables
of interest in this study were selected from the survey based on the theoretical and
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methodological considerations from prior research. While the operationalization of the
variables may change based on the results of factor analyses, all possible items for each
of the variables were considered for inclusion. Table 3 contains all of the specific
questionnaire items from SASS08 that were considered for use in this study (see
Appendix A for information on their scaling and recoding).
Teacher Level Factors. Three teacher level factors were explored in this study,
with all of them serving as independent (exogenous) variables with respect to the
intention of math and science teachers to remain in the profession. These factors were
teachers‘ years of experience, self-efficacy, and satisfaction with salary.
Years of experience was an exogenous variable in this study that utilized a single
questionnaire item asking the teacher the number of years he or she has worked as a fulltime elementary or secondary teacher in public school.
Teacher self-efficacy served as a locally endogenous variable in this study and as
an exogenous variable to math and science teachers‘ intention to remain in the profession.
Six questionnaire items from SASS08 were considered for use in measuring this variable,
using Klassen and Chiu‘s study of 2010 as a basis for their selection. In their study, they
had three teacher self-efficacy factors specific to classroom management, student
engagement, and instructional strategies and included survey questions like, ―How much
can you do to control disruptive behavior in the classroom?‖, ―How much can you do to
implement a variety of assessment strategies?‖, and ―How much can you do to implement
alternative strategies in your classroom?‖ (Klassen & Chiu, 2010). For this study, a single
teacher self-efficacy variable was used with the consideration of six questionnaire items
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Table 3
Items Used from SASS08
SASS08
Variable in
Item
Variable
This Study
1
T0309
SOCIO1
Parental Involvement
2
T0310
SOCIO2
Poverty
3
T0311
SOCIO3
Student Preparedness
4
T0312
SOCIO4
Student Health
5
T0301
TRUANT1
Tardiness Problem
6
T0303
TRUANT2
Student Tardiness
7
T0304
TRUANT3
Student Absenteeism
8
T0305
TRUANT4
Student Class Cutting
9
T0038
YEARS
Years Teaching
10
T0286
ADMIN1
Supportive Administration
11
T0292
ADMIN2
Principal Enforces Rules
12
T0295
ADMIN3
Principal Communication
13
T0297
ADMIN4
Staff Recognition
14
T0315
ADMIN5
Well Run School
15
T0280
SE1
Selection of Textbooks
16
T0281
SE2
Selection of Content
17
T0282
SE3
Selection of Techniques
18
T0283
SE4
Grading of Students
19
T0284
SE5
Discipline
20
T0285
SE6
Homework
21
T0287
SALARY1
Satisfaction with Salary
22
T0316
SALARY2
Leave for Better Pay
23
T0320
INTENT1
Would Be a Teacher Again
24
T0321
INTENT2
Remaining in Teaching
Note. SOCIO = socioeconomic impact of student families; TRUANT = student truancy;
YEARS = years of experience; ADMIN = administrative support; SE = teacher selfefficacy; SALARY = satisfaction with salary; INTENT = intention to remain in teaching.
#

from SASS08 to be included in its scale. These items referred to the teacher‘s perception
of his or her ability to effectively control the following areas of their craft: (1) selecting
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textbooks and other instructional materials, (2) selecting content, topics, and skills to be
taught, (3) selecting teaching techniques, (4) evaluating and grading students, (5)
disciplining students, and (6) determining the amount of homework to be assigned. Each
of these items was based on a 4-point Likert scale with 1 = no control and 4 = a great deal
of control.
Satisfaction with salary was an exogenous variable in this study specifically
referring to, not the actual value of the teacher‘s annual base salary, but the teacher‘s
satisfaction with his or her salary in relation to what is required of him or her to earn it.
This satisfaction can be influenced by other factors besides the actual yearly dollar
amount that a teacher makes from work as a teacher, like the amount and difficulty of the
commensurate work required to earn that money, the degree of perceived support for
professional development, the academic qualifications and teaching capabilities a teacher
possesses, etc. Two questionnaire items from SASS08 were deemed relevant in the
consideration of how to measure teachers‘ satisfaction with their salaries. The first
question asked to what extent the teacher was satisfied with his or her teaching salary and
the second question asked to what extent the teacher would leave teaching if he or she
could get a higher paying job. Both questions used a four point Likert scale with 1 =
strongly agree and 4 = strongly disagree. The first item was reversely recoded for
interpretability.
School Level Factors. Factors related to the sociological conditions in the school
were also treated as independent (exogenous) variables in this study. Initially, it was not
known what specific underlying factors existed or how these factors would be
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operationalized in regards to the sociological or working conditions in which teachers
found themselves at their schools. Klassen and Chiu‘s study of 2010 used job stress as
this factor in their model, but, after examining the number of items related to job stress in
the SASS08 survey, it was evident that factor analyses may be needed to pare down the
number of relevant items and/or differentiate a number of factors that underlie the
sociological aspects of a teacher‘s decision to remain on the job. Theoretically, it was
known that this construct in the study would comprise of the non-pecuniary elements of a
teacher‘s job that he or she perceives as either making it more amenable or difficult. As
discussed earlier, these can include but are not limited to administrative support, student
behavior, parental support, opportunity for professional development, and other
environmental factors. This study chose to concentrate on those factors most open to
policy intervention; accordingly, those items most closely related to these factors were
considered for inclusion in this study.
SASS08 asked teachers a series of questions about their schools‘ climates and
working conditions, including their interactions with administrators and colleagues, job
safety and student behavior, parental support and involvement, teaching resources and
development, duties and paperwork, teacher recognition, truancy and absenteeism,
student poverty and health access, and their attitudes towards various problems
commonly encountered in public school systems. Of these items, 32 were chosen for
possible inclusion in this study.
First, a series of 16 questions asked the teacher the extent to which he or she
agreed with a number of statements about his or her principal and administration, fellow
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teachers, students, and school conditions. All these items used a four point Likert scale
ranging from 1 = strongly agree to 4 = strongly disagree. These included some questions
regarding administrative support, which Ingersoll (2001) deemed pertinent to the study of
teacher retention. For example, ―the school administration‘s behavior toward the staff is
supportive and encouraging,‖ ―my principal enforces school rules for student conduct and
backs me up when I need it,‖ and ―the principal knows what kind of school he or she
wants and has communicated it to the staff‖ were included as items in the survey.
Second, in regards to student behavior and socioeconomic influences, there were
10 questions asking the teacher the extent to which student tardiness, student
absenteeism, student class cutting, student apathy, lack of parental involvement, poverty,
and poor student health were a problem at his or her school. These items also had a four
point Likert scale with possible response options ranging from 1 = serious problem to 4 =
not a problem.
Third, there were 6 items that asked teachers the extent to which they agreed with
the following statements about their attitude towards the school in which they worked,
like ―The stress and disappointments involved in teaching at this school aren‘t really
worth it‖ and ―I like the way things are run at this school.‖ These items were also based
on a four point Likert scale with 1 = strongly agree and 4 = strongly disagree. Items with
reverse direction from the others were reversely recoded for interpretability. The
identification of underlying factors and the selection of the exact items to be used for
those factors were based on the results of exploratory factor analysis.
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Teachers’ Intention to Remain in the Profession. The teachers‘ intention to remain
in the profession was a dependent (endogenous) variable in this study referring to the
teachers‘ possible decisions to keep teaching. To measure the construct of a teacher‘s
intention to remain in the profession, this study considered two questionnaire items. The
first asked how long the teacher planned on remaining in teaching, with five possible
response options: (1) as long as I am able, (2) until I am eligible for retirement, (3) will
probably continue unless something better comes along, (4) definitely plan to leave
teaching as soon as I can, and (5) undecided at this time. Similar to some previous studies
examining teacher retention using prior iterations of this data set (Sentovich, 2004;
Stockard & Lehman, 2004), this study placed the fifth response option of ―undecided at
this time‖ between the second response option of ―until I am eligible for retirement‖ and
the third response option of ―will probably continue unless something better comes
along.‖ The second question asked the teacher if he or she could go back to his or her
college days and start over again, would he or she become a teacher or not. It also had
five possible response options, with them being: (1) certainly would become a teacher,
(2) probably would become a teacher, (3) chances about even for and against, (4)
probably would not become a teacher, and (5) certainly would not become a teacher.
These items were both reversely recoded for interpretability.
Weighting of the Data
The sample in this study was taken from a nationally representative complex
sample design that consisted of stratification of the data, clustering (i.e., the selection of
teachers within each school), and over-sampling of certain teacher populations, e.g.,
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teachers who were Native American, which ensured that the samples of these teachers
were large enough to produce reliable estimates. In data sets compiled using complex
sample designs such as this, direct estimates of the sampling errors based on the
assumption of simple random sampling will usually underestimate the sampling
variability in the statistical analysis of the data and distort tests of statistical significance
(Hahs-Vaughn, 2005; Thomas & Heck, 2001). To produce unbiased population estimates,
teacher final sampling weights (TFNLWGT) provided by NCES were used in the data
analysis of the study. Weights depend on both the sampling plan and the conceptual
orientation of the study, so using the teacher level weights seemed appropriate for both
the sampling plan designed by NCES and for the data analysis in this study, which
focuses on teacher level inferences. The weights were inversely proportional to the
probability of selection (U.S. Department of Education, 2008). In addition, employing
sampling weights made the results of the data analysis generalizable to the population of
the nation‘s entire body of secondary math and science teachers in public schools. A
process for SEM with data from complex sampling designs was contained in LISREL
8.80, the software that was used in the data analysis of this study (Stapleton, 2006).
Factor Analyses
For the school related factors, factor analyses were conducted to condense the
large number of items to a more manageable number for use as observable indicators for
the latent variables. First, items that were clearly not relevant to the study were removed
from the data set, thus leaving only the items possibly related to the variables of interest
in the study, e.g., administrative support for the teachers. Factor analyses of the
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remaining items helped discern what underlying factors, or scales, can explain the pattern
of correlations that existed among the items. Through the factor analyses, it was
determined how many scales would be used, how they could be characterized, and how
each scale would be comprised of which items. Cronbach‘s alpha values for each scale
were also calculated to check the reliabilities of the scales. Several guidelines were
followed in determining which items to keep in the scales. In general, items with loadings
of .40 or above were considered favorable for inclusion in a scale (Hair, Anderson,
Tatham, & Black, 1998; Ingersoll, 2001). Cronbach‘s alpha values of .6 and above for
each full scale were considered acceptable for use in modeling.
A descriptive analysis was then conducted on the resultant factors and their items
to gain an understanding of their overall data structure, using frequencies, ranges, means,
standard deviations, and variances.
The latent variables in the model for this study ended up being satisfaction with
salary, teacher self-efficacy, years of experience, administrative support, socioeconomic
impact of student families, student truancy, and the intention of math and science
teachers to remain in the profession, with a total of 24 items comprising these scales.
Satisfaction with salary had two observed indicators in this study, one that was absolute
to teachers‘ salaries in their field and one that was relative to salaries in other fields.
Teacher self-efficacy had six observed indicators which pertained to various planning and
teaching components that the teacher has control over in the classroom. Years of
experience had a single observed indicator directly measuring it. Administrative support
had five and both the socioeconomic impact of student families and student truancy had
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four observed indicators measuring math and science teachers‘ perceptions of problems
within those areas of their schools‘ climates. The intention of math and science teachers
to remain in the profession, as the dependent latent variable in the model, had two
indicators measuring it.
Statistical Procedure
Given the methodological considerations for analyzing the data on the retention of
math and science teachers in secondary public schools, this study chose to employ an
SEM approach as the process by which the proposed hypothetical relationships between
the variables were tested. The need to determine relative variable strength and scrutinize
theoretical relationships simultaneously in the model called for a more holistic approach
to model building, whereas more traditional forms of modeling (e.g., multiple regression)
would have only provided separate mini-tests of model components that are conducted on
an individual basis (Tomarken & Waller, 2005). The selection of SEM as the statistical
method of analysis not only allowed the set of latent variables to be analyzed much like
independent and dependent variables in regression analysis but also provided a more
comprehensive means for assessing and modifying the hypothesized model.
Steps for Structural Equation Modeling
Following the two-step procedure recommended by Anderson and Gerbing
(1988), the SEM approach in this study consisted of two parts: the measurement model
and the structural model. The measurement model first specified the relationships
between latent variables, which were unobserved, constructed factors, and their
indicators, which were observed variables, that is, questionnaire items comprising those
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factors. In other words, it showed how the latent variables were measured in terms of the
observed variables, given the validity and reliability of the observed variables (Kline,
1998). This involved confirmatory factor analysis (CFA) to validate the measurement
model before fitting the structural model. The structural model then specified the
relationships between latent variables and detailed the causal effects and amounts of
unexplained variances. Each latent variable had its own measurement equation and was
either exogenous (independent) or endogenous (dependent). While exogenous latent
variables served as predictors for other latent variables in the structural model,
endogenous latent variables acted as outcome variables in the causal relationships. Both
measurement and structural model(s) were estimated using the maximum likelihood
(ML) method in LISREL, version 8.80.
Advantages of Structural Equation Modeling
The major advantages of SEM in this study were three-fold. First, it allowed for
simultaneous equation estimation that assessed both measurement issues and causal
relationships in a single model and the use of path analysis to statistically and visually
illustrate the complex relationships among latent variables in the model (Bollen, 1989;
Kline, 2005). More specifically, it permitted the examination of direct and indirect
relationships between multiple independent variables with one or more dependent
variables, especially in the instance when there is a locally endogenous variable, i.e., a
dependent variable in one equation that becomes an independent variable in another
equation (Hair et al., 1998). Teacher self-efficacy in this study constituted such a case.
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Second, SEM accommodated the bias in the estimates due to the measurement
error associated with imperfect measures in the data by using multiple indicators for most
of the latent variables. As a result, it provided more precise parameter estimates and
increased statistical power. Analysis using multiple regression, on the other hand, would
have assumed that all constructs are free of measurement error, which is rarely the case in
the data found in social sciences (Hox & Bechger, 1998).
Third, SEM estimated indirect effects as well as direct effects among latent
variables which allowed for the estimation of the total effects. In multiple regression, an
indirect effect is commonly overlooked when a hypothesized direct effect is insignificant,
so that the variable or relationship is completely dismissed. The path diagram in SEM
also helped to clearly present the direction of each effect and the correlations among all
variables in one complete picture (Hair et al., 1998; Kline, 1998).
For all these reasons, SEM constituted the most fitting way to examine the
interrelationships among teachers‘ satisfaction with salary, self-efficacy, years of
experience, administrative support, the socioeconomic impact of their students‘ families,
and student truancy that directly or indirectly impacted the intention of math and science
teachers to remain in the profession.
Model Specification
Given the theoretical and methodological considerations for studying the retention
of math and science teachers in public schools, a hypothesized structural model for the
proposed relationships between the latent variables in this study was created. The SEM
analysis started with a path diagram to graphically represent this model (see Figure 2).
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In the hypothetical model for this study, three exogenous latent variables, i.e., the
socioeconomic impact of student families, student truancy, and years of experience, were
identified as independent variables that impact teacher self-efficacy. In addition,
administrative support, teacher self-efficacy, and teachers‘ satisfaction with salary were
identified as three exogenous latent variables that impact the intention of math and
science teachers to remain in the profession.

Socioeconomic
Impact

Administrative
Support
(+)

Student
Truancy

(+)

(-)
Years of
Experience

(+)
Teacher SelfEfficacy
E1

(+)

(+)

Intention to
Remain
E2

Satisfaction
with Salary

Figure 2. Hypothesized relationships among latent variables in the study.

Accordingly, two sets of hypotheses were formulated for this study. First, the
socioeconomic impact of students‘ families and student truancy would have a positive
impact and teachers‘ years of experience would have a negative impact on teacher selfefficacy. Second, administrative support, teacher self-efficacy, and teachers‘ satisfaction
with their salaries would have a positive impact on the intention of math and science
teachers to remain in secondary public schools.
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The proposed structural model can be summarized as follows:
Intent to remain = f (administrative support, teacher self-efficacy, satisfaction
with salary) + E1, and
Teacher self-efficacy = f (socioeconomic impact, student truancy, years of
experience) + E2,
where Ei is the error term, i.e., the vector of all the other factors not accounted for in this
model.
The measurement models for the latent variables were established after
conducting confirmatory factor analysis. Observed variables (items that were measured)
were represented as rectangles with their error variances and latent variables (constructs
that were not measured) were represented as ovals. Single-headed arrows were used to
indicate hypothesized directional relationships between the variables. Double-headed
arrows were used to indicated covariances or correlations. Statistically, single-headed
arrows represented regression coefficients and double-headed arrows represented
covariances. It is assumed that errors of measurement associated with each observed
variable were uncorrelated.
There were three latent independent variables associated with teacher selfefficacy, and they were the socioeconomic impact of student families, student truancy,
and teachers‘ years of experience. The construct of the socioeconomic impact of student
families consisted of four indicators, with its proposed measurement model depicted in
Figure 3. It was assumed that the errors of measurement associated with each indicator
were uncorrelated.
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e0309

Parental Involvement
T0309

e0310

Poverty
T0310

Socioeconomic
Impact

e0311

Student Preparedness
T0311

e0312

Student Health
T0312

Figure 3. Measurement model for the construct of socioeconomic impact.

The construct of student truancy was also a latent independent variable associated
with teacher self-efficacy and its proposed measurement model is depicted in Figure 4. It
consisted of four indicators, with their selection based on the results of the exploratory
factor analysis. Again, it was assumed that the errors of measurement associated with
each indicator were uncorrelated. The third independent variable associated with teacher
self-efficacy, years of experience, consisted of a lone indicator.
There were three latent independent variables associated with the intention of
math and science teachers to remain in the profession, and they were administrative
support, teacher self-efficacy, and teachers‘ satisfaction with salary. The construct of
administrative support consisted of five indicators, and their selection was based on the
results of the exploratory factor analysis. Its proposed measurement model is depicted in
Figure 5 and the errors of measurement were again assumed to be uncorrelated.
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e0301

Tardiness Problem
T0301

e0303

Student Tardiness
T0303

e0304

Student Absenteeism
T0304

e0305

Student Class Cutting
T0305

Student
Truancy

Figure 4. Measurement model for the construct of student truancy.

e0286

Supportive Administration
T0286

e0292

Principal Enforces Rules
T0292

e0295

Principal Communication
T0295

e0297

Staff Recognition
T0297

e0315

Well Run School
T0315

Administrative
Support

Figure 5. Measurement model for the construct of administrative support.
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The construct of teacher self-efficacy was a locally endogenous latent variable,
and it consisted of six indicators, with its proposed measurement model depicted in
Figure 6. A pair of indicators in teacher self-efficacy, T0280 and T0281, was allowed to
estimate error covariance.

e0280

Selection of Textbooks
T0280

e0281

Selection of Content
T0281

e0282

Selection of Techniques
T0282
Teacher SelfEfficacy

e0283

Grading of Students
T0283

e0284

Discipline
T0284

e0285

Homework
T0285

Figure 6. Measurement model for the construct of teacher self-efficacy.

The full measurement model is depicted in Figure 7. As discussed earlier, a pair
of indicators in teacher self-efficacy, T0280 and T0281, was allowed to estimate error
covariance. In addition, the error variance of the single indicator, i.e., T0038 for years of
experience, was set to zero so that its standardized factor loading was equal to 1.
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e0309

T0309: Parental Involvement

e0310

T0310: Poverty

e0311

T0311: Student Preparedness

e0312

T0312: Student Health

e0301

T0301: Tardiness Problem

e0303

T0303: Student Tardiness

e0304

T0304: Student Absenteeism

e0305

T0305: Student Class Cutting

e0038

T0038: Years Teaching

e0286

T0286: Supportive Administration

e0292

T0292: Principal Enforces Rules

e0295

T0295: Principal Communication

e0297

T0297: Staff Recognition

e0315

T0315: Well Run School

e0280

T0280: Selection of Textbooks

e0281

T0281: Selection of Content

e0282

T0282: Selection of Techniques

e0283

T0283: Grading of Students

e0284

T0284: Discipline

e0285

T0285: Homework

e0287

T0287: Satisfied with Salary

e0316

T0316: Leave for Better Pay

e0320

T0320: Would Be a Teacher Again

e0321

T0321: Remaining in Teaching

Figure 7. Full measurement model.
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Preparation of the Analysis
Before conducting an SEM analysis, several preparatory steps were made in
regards to the type of input matrix to be used, estimation technique, normality of the data,
and model evaluation, i.e., selection of goodness-of-fit indices.
Type of Input Matrix
In terms of data input, a covariance matrix, as opposed to a correlation matrix,
was generated and used in this analysis (see Table 4), and this was done for three reasons.
First, Hair et al. (1998) recommend that a covariance matrix be used when testing a
proposed theoretical framework, as is the case in this study. Second, Bentler, Bagozzi,
Cudeck, and Iacobucci (2001) state that SEM was developed behind statistical theory that
rested primarily on the assumption a covariance matrix was to be used. Third, the latent
variable model in this study had standardized solutions as well unstandardized ones, and
a correlation metric is provided despite the input of a covariance matrix.
Normality
Normality tests, i.e., univariate and multivariate normality tests, with reference to
the values of skewness and kurtosis of the observed variables, were conducted in this
study to test the assumption of normality in SEM. Many of the observed variables in this
study were measured using four to six point Likert-type scales. Although Likert scales are
technically ordinal, it is considered a common and acceptable practice, especially in the
social sciences, to treat their measurements as interval (Kinnear & Taylor, 1991;
Malhotra, 1996). As such, they were treated as continuous variables to conduct the tests
for normality.
44

Table 4
Covariance Matrix of the Data
Variable
SOCIO1
SOCIO2
SOCIO1
0.88
SOCIO2
0.53
0.91
SOCIO3
0.55
0.52
SOCIO4
0.31
0.39
TRUANT1
0.32
0.26
TRUANT2
0.30
0.24
TRUANT3
0.39
0.36
TRUANT4
0.32
0.27
YEARS
0.46
0.57
ADMIN1
0.14
0.09
ADMIN2
0.15
0.08
ADMIN3
0.11
0.07
ADMIN4
0.18
0.11
ADMIN5
0.23
0.16
SE1
0.14
0.08
SE2
0.11
0.06
SE3
0.06
0.06
SE4
0.04
0.02
SE5
0.13
0.07
SE6
0.03
0.01
SALARY1
0.13
0.09
SALARY2
0.16
0.11
INTENT1
0.17
0.08
INTENT2
0.12
0.07
Variable
TRUANT3 TRUANT4
TRUANT3
0.77
TRUANT4
0.50
0.82
YEARS
0.67
0.75
ADMIN1
0.13
0.15
ADMIN2
0.14
0.17
ADMIN3
0.09
0.10
ADMIN4
0.15
0.14
ADMIN5
0.19
0.19
SE1
0.10
0.11
SE2
0.04
0.03
SE3
0.04
0.05
SE4
0.04
0.05
SE5
0.09
0.12

SOCIO3

SOCIO4 TRUANT1 TRUANT2

0.81
0.32
0.35
0.34
0.41
0.33
0.62
0.15
0.16
0.10
0.18
0.24
0.15
0.11
0.06
0.04
0.12
0.03
0.13
0.19
0.18
0.13
YEARS

0.53
0.20
0.20
0.26
0.22
0.17
0.07
0.07
0.07
0.09
0.13
0.05
0.01
0.04
0.03
0.06
0.04
0.08
0.10
0.06
0.04
ADMIN1

97.72
0.15
0.08
0.16
-0.03
0.14
2.43
0.95
0.27
0.32
0.25

0.63
0.38
0.33
0.37
0.42
0.11
0.09
0.08
0.08
0.14
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1.04
0.53
0.49
0.50
0.63
0.15
0.18
0.11
0.15
0.20
0.08
-0.01
0.05
0.06
0.14
0.04
0.06
0.14
0.14
0.07
ADMIN2

0.75
0.50
0.50
0.65
0.13
0.15
0.09
0.13
0.19
0.07
0.02
0.03
0.02
0.09
0.00
0.06
0.10
0.10
0.07
ADMIN3

0.65
0.37
0.63
0.34
0.36
0.40
0.37
0.08
0.03
0.06
0.03
0.06
0.04
0.07
0.06
0.16
0.11
(table continues)

Table 4
Covariance Matrix of the Data
Variable
TRUANT3 TRUANT4
YEARS ADMIN1 ADMIN2 ADMIN3
SE6
0.02
0.03
0.11
0.06
0.05
0.03
SALARY1
0.09
0.07
-0.39
0.14
0.10
0.09
SALARY2
0.13
0.12
-0.27
0.15
0.14
0.11
INTENT1
0.14
0.12
-1.02
0.17
0.21
0.15
INTENT2
0.08
0.08
-0.38
0.12
0.13
0.09
Variable
ADMIN4 ADMIN5
SE1
SE2
SE3
SE4
ADMIN4
0.74
ADMIN5
0.40
0.69
SE1
0.06
0.11
1.13
SE2
0.03
0.08
0.50
1.09
SE3
0.06
0.09
0.15
0.17
0.32
SE4
0.06
0.08
0.12
0.15
0.14
0.31
SE5
0.12
0.17
0.09
0.11
0.12
0.14
SE6
0.04
0.06
0.09
0.10
0.12
0.13
SALARY1
0.14
0.17
0.08
0.12
0.06
0.05
SALARY2
0.16
0.23
0.07
0.07
0.08
0.06
INTENT1
0.23
0.25
0.09
0.10
0.08
0.07
INTENT2
0.14
0.18
0.04
0.06
0.04
0.03
Variable
SE5
SE6 SALARY1 SALARY2 INTENT1 INTENT2
SE5
0.49
SE6
0.10
0.28
SALARY1
0.08
0.02
0.94
SALARY2
0.11
0.04
0.29
0.95
INTENT1
0.13
0.06
0.28
0.61
1.46
INTENT2
0.08
0.01
0.16
0.35
0.50
0.94
Note. N = 6588. Variances appear on the diagonal. SOCIO = socioeconomic impact of
student families; TRUANT = student truancy; YEARS = years of experience; ADMIN =
administrative support; SE = teacher self-efficacy; SALARY = satisfaction with salary;
INTENT = intention to remain in teaching.
Estimation Technique
Given the data in this study, ML was selected as the estimation method for this
analysis. First of all, ML is the default estimation technique in LISREL and is more
widely used than other estimation methods, like generalized least squares and full
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information maximum likelihood methods (Anderson & Gerbing, 1988; Baumgartner &
Homburg, 1996; Diamantopoulos & Siguaw, 2000). Second, ML is robust against
violations of the multivariate normality assumption and consistently yields efficient
estimation when sample sizes are sufficiently large (Anderson & Gerbing, 1988;
Diamantopoulos & Siguaw, 2000). Alternatively, asymptotically distribution-free (ADF)
methods, i.e., methods that make no assumptions on the distribution of the variables, like
weighted least squares (WLS), could be used. These methods, however, were not used as
they can be problematic with large sample sizes (Diamantopoulos & Siguaw, 2000).
In practice, the observed variables may often reveal some significant p-values for
both kurtosis and skewness, in both univariate and multivariate normality tests, which
could suggest a potential violation of normality. Given the assumption of multivariate
normality in SEM, this could pose a problem. However, according to Bollen (1989), ML
is robust against violations of the multivariate normality assumption with large sample
sizes, which may be the case in this analysis. It is also important to note, as Barnes et al.
(2001) point out, that data from Likert scales are rarely normally distributed in practice,
and that, for all practical purposes, ML remains the best possible method for estimation.
Given the distributions for the observed variables in this study not being wildly nonnormal and the robustness of ML estimation for large sample sizes, it was decided to not
transform the data into normalized scores nor use ADF estimation methods.
Model Evaluation
In terms of model evaluation, the χ2 (chi-square) statistic and a group of
descriptive goodness-of-fit indices were used. The chi-square fit index is highly sensitive
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to sample size and the hypothesized model is likely to be rejected when the sample size is
large, even though the discrepancy between the sample and model covariance matrices
may be small (Fan, Thompson, & Wang, 1999; Fan & Wang, 1998). For this reason,
several widely used descriptive goodness-of-fit indices were used to assess model fit.
These included the normed chi-square (χ2/df) and the root mean square error of
approximation (RMSEA), which are relatively independent of sample size. When
sampling weights are applied, LISREL 8.80 only provides RMSEA for the model fit
index. RMSEA is a parsimonious fit index that evaluates the overall discrepancy in
model-to-data fit while also taking into account the model‘s simplicity. RMSEA values
of .05 or less, as a rule of thumb, were considered as indicating a good fit (Cudeck &
Browne, 1993; Hoyle, 1995). Hu and Bentler (1999) suggested a cutoff of .06 to show
good fit. Cudeck and Browne (1993) reported that RMSEA values less than .08 indicate
an adequate model fit and less than .05 indicate a good fit. Normed chi-square values less
than 5 were considered to be acceptable (Kline, 2005). The validity and reliability of all
the variables in the model were also assessed using construct validity, error variances,
indicator reliability, Cronbach‘s alpha (internal consistency), and construct reliability.
All SEM analyses were conducted using LISREL 8.80 with the ML method of
estimation, which, as explained earlier, tends to be more robust with large sample sizes.
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CHAPTER 4
RESULTS
Construct of Latent Variables
Several statistical steps were taken in the construct of latent variables considered
for use in building the model for SEM analysis, and these included exploratory and
confirmatory factor analyses, as well as a descriptive analysis of the variables.
Exploratory Factor Analysis
Exploratory factor analysis was conducted using principal component analysis
(PCA), and the varimax rotation method was used for improved interpretability. Prior to
PCA, the suitability of the data was checked using the Kaiser-Meyer-Olkin (KMO)
measure of sampling adequacy. Hair et al. (1998) indicate that a KMO of .80 or above is
―meritorious,‖ between .80 and .70 is ―middling,‖ between .70 and .60 is ―mediocre,‖
between .60 and .50 is ―miserable,‖ and below .50 is ―unacceptable.‖ The KMO for this
analysis was .89, indicating that the input covariance matrix was adequate for exploratory
factor analysis. The Bartlett‘s Test of Sphericity reached statistical significance (p < .01),
thus indicating the factorability of the covariance matrix (Hair et al., 1998). A series of
factor analyses was then iteratively performed to extract factors that provided the best
representation of the items and to exclude question items with low factor loadings (<.60),
low communalities extracted (<.40), and/or cross-loadings. The PCA revealed the
potential for 3 components with eigenvalues exceeding 1, and an inspection of the scree
plot presented a break after the third component, explaining 67% of the total variance.
After the final factor analysis, it was determined that three factors would be used with a
total of 13 items. Table 5 details the results of the exploratory factor analysis of the items
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used in construct of the school level factors, with both their factor loadings and
Cronbach‘s alphas, which are measures of reliability.

Table 5
Results of Exploratory Factor Analysis for School Related Factors
Factor Cronbach‘s
Loading
Alpha
SOCIO1
Parental Involvement
.76
Socioeconomic
SOCIO2
Poverty
.85
Impact of
.82
SOCIO3
Student
Preparedness
.75
Student Families
SOCIO4
Student Health
.72
TRUANT1 Tardiness Problem
.79
TRUANT2 Student Tardiness
.84
Student Truancy
.86
TRUANT3 Student Absenteeism
.75
TRUANT4 Student Class Cutting
.80
ADMIN1
Supportive Administration
.82
ADMIN2
Principal Enforces Rules
.80
Administrative
ADMIN3
Principal Communication
.81
.87
Support
ADMIN4
Staff Recognition
.75
ADMIN5
Well Run School
.80
Note. N = 6588. SOCIO = socioeconomic impact of student families; TRUANT =
student truancy; ADMIN = administrative support.
Factor

Variable

Item

These school-related factors were operationalized as ―socioeconomic impact of
student families,‖ ―student truancy,‖ and ―administrative support,‖ and they consisted of
four to five items with factor loadings ranging from .72 to .85. There were also high
internal consistency ratings, with a Cronbach‘s alpha greater than .7 for all three factors.
Confirmatory Factor Analysis
The exploratory factor analysis was followed by confirmatory factor analysis to
confirm the former‘s results. Each underlying factor that was discerned from exploratory
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factor analysis was regressed on its items individually to verify the appropriateness of the
placement of the items to each factor and the significance of the association. An error was
attached to each of the observed variables to account for the disturbances in survey
responses. Reliability coefficients were also calculated for all of the observed variables,
which serve as indicators for the latent constructs in SEM. Table 6 summarizes the results
of the confirmatory factor analysis for these school related characteristics.

Table 6
Results of Confirmatory Factor Analysis for School Related Factors
Standardized Factor
Reliability (RLoading
Square)
SOCIO1
.78
.61
Socioeconomic
SOCIO2
.75
.57
Impact of
SOCIO3
.82
.68
Student Families
SOCIO4
.62
.39
TRUANT1
.69
.48
TRUANT2
.82
.67
Student Truancy
TRUANT3
.82
.67
TRUANT4
.77
.60
ADMIN1
.78
.61
ADMIN2
.75
.56
Administrative
ADMIN3
.71
.50
Support
ADMIN4
.69
.48
ADMIN5
.81
.66
Note. N = 6588. SOCIO = socioeconomic impact of student families; TRUANT =
student truancy; ADMIN = administrative support.
Factor

Variable

The standardized factor loading, a common measure for the validity of an
observed variable as a measure of a given latent variable, for each variable was
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significant at the .05 level. The R-square values, indicative of reliability, for the observed
variables ranged from .39 to .68.
Descriptive Analysis
A descriptive analysis was then conducted on all the variables to be used for SEM
to gain an understanding of their overall data structure, including their ranges, means, and
standard deviations (see Table 7).
School Level Factors. From the SASS08 questionnaire, four questions were used
to measure the socioeconomic impact of student families, four questions were used to
measure student truancy, and five questions were used to measure administrative support.
Tables 8, 9, and 10, respectively, show a summary of math and science teachers‘
responses to the items included in those factors.
Teacher Level Factors. From the SASS08 questionnaire, one question was used to
measure teachers‘ years of experience, six questions were used to measure teacher selfefficacy, and two questions were used to measure their satisfaction with salary. Tables 11
and 12 show a summary of math and science teachers‘ responses to the items included in
teacher self-efficacy and satisfaction with salary, respectively.
On the first item (T0287) for satisfaction with salary, 11.4% of sampled teachers
said that they were strongly satisfied with their teaching salary, while 22.6% said that
they were not strongly satisfied with their teaching salary. On the second item (T0316),
35.7% of sampled teachers responded that they would not leave teaching as soon as
possible if they could get higher paying jobs, while 9.8% of the sampled teachers
reported that they would.
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Table 7
Summary of Descriptive Statistics of Variables Considered for SEM
Std.
Dev.
SOCIO1
Parental Involvement
1
4
2.26
.91
SOCIO2
Poverty
1
4
2.39
.93
SOCIO3
Student Preparedness
1
4
2.00
.86
SOCIO4
Student Health
1
4
3.08
.74
TRUANT1 Tardiness Problem
1
4
2.60
1.01
TRUANT2 Student Tardiness
1
4
2.46
.85
TRUANT3 Student Absenteeism
1
4
2.26
.86
TRUANT4 Student Class Cutting
1
4
2.93
.91
YEARS
Years Teaching
0
50
12.62
10.10
ADMIN1
Supportive Administration
1
4
3.36
.81
ADMIN2
Principal Enforces Rules
1
4
3.29
.83
ADMIN3
Principal Communication
1
4
3.31
.81
ADMIN4
Staff Recognition
1
4
2.94
.85
ADMIN5
Well Run School
1
4
2.94
.84
SE1
Selection of Textbooks
1
4
2.79
1.07
SE2
Selection of Content
1
4
2.65
1.04
SE3
Selection of Techniques
1
4
3.75
.52
SE4
Grading of Students
1
4
3.72
.53
SE5
Discipline
1
4
3.39
.70
SE6
Homework
1
4
3.79
.50
SALARY1 Satisfaction with Salary
1
4
2.40
.96
SALARY2 Leave for Better Pay
1
4
2.96
.97
INTENT1
Would Be a Teacher Again
1
5
3.75
1.20
INTENT2
Remaining in Teaching
1
5
4.09
.98
Note. N = 6588. SOCIO = socioeconomic impact of student families (continuous, 1 =
serious problem to 4 = not a problem); TRUANT = student truancy (continuous, 1 =
serious problem to 4 = not a problem); YEARS = years of experience (continuous);
ADMIN = administrative support (continuous, 1 = strongly disagree to 4 = strongly
agree); SE = teacher perception of control of various planning and teaching components
in the classroom (continuous, 1 = no control to 5 = a great deal of control); SALARY =
satisfaction with salary (continuous, 1 = strongly disagree to 4 = strongly agree);
INTENT = intention to remain in teaching (continuous, 1 = definitely plan to leave
teaching as soon as I can to 5 = as long as I am able to).
Variable

Item

Min
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Max

Mean

Table 8
Sample Distributions of Observed Variables for Socioeconomic Impact

Poverty

Student
Preparedness

Student
Health

Response
(1) Serious problem
(2) Moderate problem
(3) Minor problem
(4) Not a problem
Mean
Standard Deviation
Minimum/Maximum

Parental
Involvement

Variables T0309 – T0312:
To what extent is the following a problem in your school?

22.8%
37.4%
30.7%
9.1%
2.26
.91
1/4

20.3%
31.7%
36.7%
11.3%
2.39
.93
1/4

33.1%
37.4%
25.6%
3.9%
2.00
.86
1/4

2.4%
16.5%
51.9%
29.2%
3.08
.74
1/4

Table 9
Sample Distributions of Observed Variables for Student Truancy

Student
Tardiness

Student
Absenteeism

Student
Class
Cutting

Response
(1) Serious problem
(2) Moderate problem
(3) Minor problem
(4) Not a problem
Mean
Standard Deviation
Minimum/Maximum

Tardiness
and Class
Cutting

Variables T0301, T0303, T0304, T0305:
To what extent is the following a problem in your school?

15.8%
31.7%
29.2%
23.3%
2.60
1.01
1/4

14.3%
34.5%
41.7%
9.5%
2.46
.85
1/4

21.5%
37.1%
35.6%
5.8%
2.26
.86
1/4

8.7%
19.3%
42.9%
29.2%
2.93
.91
1/4
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Table 10
Sample Distributions of Observed Variables for Administrative Support

Principal
Enforces Rules

Principal
Communication

Staff
Recognition

Well Run
School

Response
(1) Strongly disagree
(2) Somewhat disagree
(3) Somewhat agree
(4) Strongly agree
Mean
Standard Deviation
Minimum/Maximum

Supportive
Administration

Variables T0286, T0292, T0295, T0297, T0315:
To what extent do you agree with the following in regards to
your school?

4.1%
8.6%
34.1%
53.1%
3.36
.81
1/4

4.4%
10.8%
35.7%
49.1%
3.29
.83
1/4

3.7%
11.2%
35.7%
49.5%
3.31
.81
1/4

6.6%
19.9%
46.9%
26.7%
2.94
.85
1/4

6.1%
19.6%
48.2%
26.2%
2.94
.84
1/4

Table 11
Sample Distributions of Observed Variables for Teacher Self-Efficacy

Selection of
Content

Selection of
Techniques

Grading of
Students

Maintaining
Discipline

Assigning
Homework

Response
(1) No control
(2) Minor control
(3) Moderate control
(4) Major control
Mean
Standard Deviation
Minimum/Maximum

Selection of
Textbooks

Variables T0280 – T0285:
How much actual control do you have in?

15.7%
22.6%
28.9%
32.8%
2.79
1.07
1/4

17.1%
26.5%
30.7%
25.6%
2.65
1.04
1/4

.7%
2.2%
18.6%
78.6%
3.75
.52
1/4

.4%
2.5%
22.0%
75.0%
3.72
.53
1/4

1.2%
8.9%
39.4%
50.5%
3.39
.70
1/4

.7%
1.9%
15.3%
82.1%
3.79
.50
1/4
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Table 12
Sample Distributions of Observed Variables for Satisfaction with Salary
Item

Response
22.6%
26.1%
39.9%
11.4%
2.40
.96
1/4
9.8%
20.1%
34.4%
35.7%
2.96
.97
1/4

(1) Strongly disagree
T0287: To what (2) Somewhat disagree
(3) Somewhat agree
extent do you
agree with ―I am (4) Strongly agree
satisfied with my Mean
teaching salary‖? Standard Deviation
Minimum/Maximum
T0316: To what (1) Strongly agree
extent do you
(2) Somewhat agree
agree with ―If I (3) Somewhat disagree
could get a
(4) Strongly disagree
higher paying job
Mean
I‘d leave
teaching as soon Standard Deviation
as possible‖?
Minimum/Maximum

Teachers’ Intention to Remain in the Profession. To measure the intention of
math and science teachers to remain in the profession, two questions were selected from
the SASS08 questionnaire. Table 13 shows a summary of math and science teachers‘
responses to those items.
On the first item (T0320), 35.3% of sampled teachers said that they certainly
would become a teacher again, while 4.9% said that they certainly would not become a
teacher again. On the second item (T0321), 41.3% of sampled teachers responded that
they planned to remain in teaching as long as they are able, while 1.7% of the sampled
teachers reported that they planned to leave teaching as soon as they could.
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Table 13
Sample Distributions of Observed Variables for Math and Science Teachers’ Intention to
Remain in the Profession
Item

T0320: Would
you become a
teacher again?

T0321: How
long do you plan
to remain in
teaching?

(1) Certainly would not become a teacher
(2) Probably would not become a teacher
(3) Chances about even for and against
(4) Probably would become a teacher
(5) Certainly would become a teacher
Mean
Standard Deviation
Minimum/Maximum
(1) Definitely plan to leave as soon as I can
(2) Until a more desirable job opportunity comes along
(3) Undecided at this time
(4) Until I am eligible for retirement
(5) As long as I am able
Mean
Standard Deviation
Minimum/Maximum

Response
4.9%
12.9%
19.6%
27.2%
35.3%
3.75
1.20
1/5
1.7%
5.7%
16.2%
35.0%
41.3%
4.09
.98
1/5

Measurement Model
After completing the factor analysis on the items of interest and their
corresponding latent constructs in the study, a total of 24 indicators for seven latent
variables were confirmed for structural equation modeling as shown in Table 3. In order
to understand what is being measured prior to the testing of structural relationships, the
measurement model, which is comprised of the relationships between observed variables
and latent variables, was analyzed before the structural model, which is comprised of the
relationships between latent variables.
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Tests for Univariate Normality and Multicollinearity
To check for any violations of assumptions required for SEM, tests for univariate
normality and multicollinearity were first performed. In the test of univariate normality
for continuous variables using the PRELIS program (Jöreskog & Sörbom, 2002),
skewness and kurtosis values for each observed variable were inspected. Two of the
observed variables in this analysis revealed significant p-values (p > .05) for skewness
and none were significant for kurtosis. With more significant p-values for skewness than
kurtosis, there is more of a potential problem with the former. This can be problematic
because of the normality assumption in SEM. However, according to Bollen (1989), this
violation is mitigated when large sample sizes are used, which was the case in this
analysis. In terms of kurtosis, absolute kurtosis values of more than 3.0 can affect the fit
of the model (Kline, 2005). As shown in Table 14, there were no absolute kurtosis values
greater than 3.0, suggesting no severe deviations from normality.
To check for mulitcollinearity problems, the tolerance, variance inflation factor
(VIF), and correlation coefficient for each observed variable were investigated. Tolerance
values of less than .1 and VIFs of greater than 10 at the multivariate level could indicate a
problem with multicollinearity in the SEM analysis (Kline, 2005). The tolerance values
ranged from .431 to .930, and the VIFs ranged from 1.075 to 2.322, indicating no
problems with multicollinearity at the multivariate level (see Table 14). Correlation
estimates of .850 or higher could indicate a problem with bivariate multicollinearity
(Kline, 2005). Absolute correlation coefficients among observed variables ranged from
.007 to .652, indicating no problem with bivariate mulitcollinearity (see Table 15).
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Table 14
Assessment of Univariate Normality and Multicollinearity
Constructs
Socioeconomic
Impact of Student
Families

Student Truancy

Years of Experience

Administrative
Support

Teacher SelfEfficacy

Satisfaction with
Salary
Intention to Remain
in the Profession

Indicators
SOCIO1
SOCIO2
SOCIO3
SOCIO4
TRUANT1
TRUANT2
TRUANT3
TRUANT4
YEARS
ADMIN1
ADMIN2
ADMIN3
ADMIN4
ADMIN5
SE1
SE2
SE3
SE4
SE5
SE6
SALARY1
SALARY2
INTENT1
INTENT2

Normality Statistics
Skewness Kurtosis
.136
-.722
.067
-.738
.297
-.754
-.267
-.409
-.079
-.953
-.002*
-.493
.098
-.610
-.255
-.746
.056*
-.159
-.718
-.583
-.626
-.662
-.638
-.631
-.235
-.588
-.233
-.542
-.228
-1.116
-.107
-1.040
-1.671
1.488
-1.449
.831
-.638
-.534
-1.927
2.383
.076
-.782
-.336
-.929
-.381
-.804
-.510
-.616

Collinearity Statistics
Tolerance
VIF
.508
1.967
.530
1.887
.471
2.123
.636
1.571
.569
1.757
.442
2.264
.431
2.322
.476
2.102
.930
1.075
.479
2.087
.481
2.077
.522
1.914
.585
1.710
.449
2.225
.699
1.432
.708
1.413
.696
1.437
.684
1.463
.768
1.302
.743
1.345
.892
1.121
.859
1.165

Notes. 1. N = 6588.
2. SOCIO = socioeconomic impact of student families; TRUANT = student
truancy; YEARS = years of experience; ADMIN = administrative support; SE
= teacher self-efficacy; SALARY = satisfaction with salary; INTENT =
intention to remain in teaching.
3. *p < 0.05, one-tailed.
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Table 15
Correlation Coefficients among Observed Variables
Variable
SOCIO1
SOCIO2
SOCIO1
--SOCIO2
.561
--SOCIO3
.632
.565
SOCIO4
.437
.540
TRUANT1
.329
.244
TRUANT2
.366
.267
TRUANT3
.468
.402
TRUANT4
.374
.297
YEARS
.083
.069
ADMIN1
.168
.083
ADMIN2
.183
.084
ADMIN3
.147
.084
ADMIN4
.203
.113
ADMIN5
.271
.174
SE1
.116
.058
SE2
.114
.063
SE3
.102
.103
SE4
.069
.038
SE5
.181
.108
SE6
.068
.046
SALARY1
.116
.074
SALARY2
.140
.086
INTENT1
.127
.070
INTENT2
.089
.042
Variable
TRUANT3 TRUANT4
TRUANT3
--TRUANT4
.628
--YEARS
.076
.076
ADMIN1
.160
.179
ADMIN2
.203
.229
ADMIN3
.143
.148
ADMIN4
.176
.163
ADMIN5
.261
.258
SE1
.111
.130
SE2
.079
.066
SE3
.089
.112
SE4
.071
.105
SE5
.162
.186

SOCIO3

SOCIO4 TRUANT1 TRUANT2

--.472
.377
.405
.492
.395
.085
.179
.208
.144
.207
.294
.152
.137
.114
.080
.198
.078
.117
.176
.156
.107
YEARS

--.278
.303
.390
.340
.037
.114
.123
.126
.118
.190
.066
.040
.092
.063
.116
.081
.079
.125
.066
.043
ADMIN1

---.011
.009
.007
-.027
.020
.240
.110
.044
.051
.044

--.613
.553
.538
.616
.094
.108
.151
.142
.258

60

--.590
.547
.553
.060
.163
.205
.143
.158
.232
.096
.038
.091
.071
.174
.068
.065
.139
.108
.082
ADMIN2

--.652
.643
.080
.161
.226
.144
.163
.258
.095
.068
.076
.073
.164
.038
.067
.110
.087
.087
ADMIN3

--.590
--.475
.534
.602
.568
.084
.031
.080
.030
.130
.084
.136
.084
.279
.185
(table continues)

Table 15
Correlation Coefficients among Observed Variables
Variable
TRUANT3 TRUANT4
YEARS ADMIN1 ADMIN2 ADMIN3
SE6
.059
.062
.035
.142
.129
.086
SALARY1
.097
.075
-.025
.171
.127
.111
SALARY2
.136
.117
-.014
.200
.182
.153
INTENT1
.119
.094
-.080
.162
.164
.125
INTENT2
.100
.077
.003
.141
.133
.116
Variable
ADMIN4 ADMIN5
SE1
SE2
SE3
SE4
ADMIN4
---ADMIN5
.547
--SE1
.042
.094
--SE2
.048
.105
.489
--SE3
.111
.154
.262
.295
--SE4
.099
.143
.218
.267
.455
--SE5
.200
.281
.170
.183
.274
.328
SE6
.098
.133
.165
.172
.394
.423
SALARY1
.170
.196
.042
.088
.059
.035
SALARY2
.187
.257
.053
.055
.117
.083
INTENT1
.187
.217
.030
.069
.090
.064
INTENT2
.151
.185
.030
.042
.044
.039
Variable
SE5
SE6 SALARY1 SALARY2 INTENT1 INTENT2
SE5
--SE6
.309
--SALARY1
.085
.031
--SALARY2
.147
.089
.279
--INTENT1
.144
.081
.232
.507
--INTENT2
.109
.042
.150
.360
.432
--Note. N = 6588. SOCIO = socioeconomic impact of student families; TRUANT =
student truancy; YEARS = years of experience; ADMIN = administrative support; SE =
teacher self-efficacy; SALARY = satisfaction with salary; INTENT = intention to remain
in teaching.

In the test of multivariate normality for continuous variables, the measure of
relative multivariate kurtosis as calculated by PRELIS equaled 1.097. Being relatively
small, this value indicated that, despite there being items without univariate normality,
the multivariate distribution of the variables was reasonably normal. As Barnes et al.
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(2001) point out, data from Likert scales are rarely normally distributed in practice, and
an estimation technique equipped to handle such violations, like ML, should be
employed.
Evaluation of the Measurement Model
Confirmatory factor analysis was employed to statistically test the postulated
relations between the observed variables and the underlying constructs before evaluating
the structural equations. According to McDonald and Ho (2002), it is crucial, when
reporting the use of SEM, to specify the measurement model, in addition to the structural
model(s). The measurement model was run with both the exogenous variables, i.e.,
socioeconomic impact, student truancy, years of experience, administrative support,
teacher self-efficacy, and satisfaction with salary, and endogenous variables, i.e., teacher
self-efficacy and the intention of math and science teachers to remain in the profession,
and without any structural relationships. ML was used as the estimation method. Figure 8
shows the measurement model for the study. As discussed earlier, a pair of indicators in
teacher self-efficacy, i.e., SE1 and SE2, was allowed to estimate error covariance. In
addition, error variance of the single indicator (YEARS for years of experience) was set
to zero (i.e., its standardized factor loadings was equal to one).
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Figure 8. Evaluation of the measurement model (N = 6588). SOCIO = socioeconomic
impact of student families; TRUANT = student truancy; EXP = years of experience;
ADMIN = administrative support; SE = teacher self-efficacy; SALARY = satisfaction
with salary; INTENT = intention to remain in teaching.
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The measurement model consisted of seven latent constructs, i.e., the
socioeconomic impact of student families, student truancy, years of experience,
administrative support, teacher self-efficacy, and the intention of math and science
teachers to remain in the profession, and their 24 observed variables (see Table 16). Table
16 also shows what observed variables comprised each latent variable and their
respective pattern coefficients. The disturbances and measurement errors for each latent
variable were assigned a scale using a unit loading index that fixed the residual path
coefficient of one of the observed variables to one. SOCIO3, TRUANT3, ADMIN5, SE2,
SALARY1, and INTENT2 were used as reference variables in this model.
Overall, the goodness-of-fit indices for the measurement model were evaluated to
show a sufficiently reasonable fit, χ2 (df = 231, N = 6588) = 986.42, p < 0.001; χ2/df =
4.27, and RMSEA = .022. These indices were all satisfactory except for the chi square
statistic. The χ2 measure of model fit was too large to reject the null of a good fit (p <
.001). With this indicating that the model was significant, there could be a problem with
the model specification for factor loadings, factor variances and covariances, and error
variances. As mentioned earlier, however, this is not uncommon, as the chi-square
statistic is sensitive to large sample sizes (Hair et al., 1998). The normed chi square
(χ2/df) was 4.27 and the RMSEA was .022, indicating that both were small enough to
indicate a good fit. As shown in Table 17, the estimated correlations among latent
variables varied widely from -.04 to .87, most of which were statistically significant.
Satisfaction with salary and intent to remain were highly positively correlated (r = .87),
while correlations between years of experience and the other factors were low and not
significant at the .05 level.
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Table 16

Intention to
Remain

Satisfaction
with Salary

Teacher SelfEfficacy

Administrative
Support

Years of
Experience

Student
Truancy

Variable

Socioeconomic
Impact

Pattern Coefficients for the Measurement Model

.78
SOCIO1
.75
SOCIO2
.83
SOCIO3
.63
SOCIO4
.70
TRUANT1
.82
TRUANT2
.82
TRUANT3
.77
TRUANT4
1.00
YEARS
.78
ADMIN1
.75
ADMIN2
.70
ADMIN3
.69
ADMIN4
.81
ADMIN5
.33
SE1
.37
SE2
.66
SE3
.71
SE4
.50
SE5
.57
SE6
.39
SALARY1
.78
SALARY2
.77
INTENT1
.55
INTENT2
Note. N = 6588. Pattern coefficients constrained and not estimated in the model = .00
and are presented as blank. SOCIO = socioeconomic impact of student families;
TRUANT = student truancy; YEARS = years of experience; ADMIN = administrative
support; SE = teacher self-efficacy; SALARY = satisfaction with salary; INTENT =
intention to remain in teaching.
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Table 17

--.34*
.37*
.37*

SE

ADMIN

EXP
--.02
.10
-.04
.10

--.26*
.22*

INTENT

--.10
.34*
.17*
.23*
.19*

SALARY

--SOCIO
.65*
TRUANT
.07
EXP
.33*
ADMIN
.21*
SE
.30*
SALARY
.23*
INTENT
Note. *p < 0.05, one-tailed.

TRUANT

SOCIO

Latent
Variable

Correlations among Latent Variables for the Measurement Model

--.87*

---

Assessment of Validity and Reliability of Constructs and Indicators
Once the overall fit of the measurement model was successfully estimated,
construct validity and reliability were assessed. Table 18 shows construct validity, error
variances, indicator reliability, Cronbach‘s alpha (internal consistency), and construct
reliability. Construct validity was evaluated by examining the standardized factor
loadings within the latent constructs as well as the correlations between the constructs
(Anderson & Gerbing, 1988). As shown in Table 18, the standardized factor loadings on
all latent constructs ranged from .33 (SE1) to .83 (SOCIO3) and were significant at the
.05 level. Error variances for indicators ranged from .18 (SE3) to .94 (SE2).
Indicator reliability (the square of the standardized factor loading), analogous to
R2 in linear regression, indicates the percent of the variation in the variable explained by
the construct that it is supposed to measure. Some of the indicators were reliable, while
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Table 18

Construct
Reliability

Cronbach‘s
Alpha

Indicator
Reliability

Indicators

Error
Variance

Constructs

Construct
Validity

Validities and Reliabilities for Constructs and Indicators

SOCIO1
.78
.35
.61
SOCIO2
.75
.39
.57
.82
.87
SOCIO3
.83
.26
.68
SOCIO4
.63
.32
.39
TRUANT1
.70
.54
.48
TRUANT2
.82
.25
.67
Student
.86
.88
Truancy
TRUANT3
.82
.25
.67
TRUANT4
.77
.33
.60
Experience
YEARS
1.00
.00
1.00
ADMIN1
.78
.24
.61
ADMIN2
.75
.29
.56
Administrative
ADMIN3
.70
.32
.50
.87
.91
Support
ADMIN4
.69
.38
.48
ADMIN5
.81
.23
.66
SE1
.33
1.00
.11
SE2
.37
.94
.14
SE3
.66
.18
.44
Teacher Self.67
.78
Efficacy
SE4
.71
.15
.50
SE5
.50
.37
.25
SE6
.57
.19
.33
SALARY1
.39
.79
.16
Satisfaction
.44
.54
with Salary
SALARY2
.78
.38
.60
INTENT1
.77
.60
.59
Intention to
.60
.58
Remain
INTENT2
.55
.65
.30
Note. N = 6588. SOCIO = socioeconomic impact of student families; TRUANT =
student truancy; YEARS = years of experience; ADMIN = administrative support; SE =
teacher self-efficacy; SALARY = satisfaction with salary; INTENT = intention to remain
in teaching.
SocioEconomic
Impact
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some had low reliability. It is important that each construct have at least one, preferably
more, reliable indicators (Hair et al., 1998). For example, SE1 (selection of textbooks)
was the weakest indicator for teacher self-efficacy (.11), while SE4 (grading of students)
was the strongest indicator (.55). The low indicator reliabilities of teacher self-efficacy
might be due to the correlated error covariance between SE1 and SE2 that was mentioned
earlier in the factor structure of teacher self-efficacy. For the construct of the
socioeconomic impact of student families, SOCIO4 (student health) had the lowest
reliability of .39, while SOCIO1 (parental involvement) and SOCIO3 (student
preparedness) were highly reliable at .61 and .68, respectively. For student truancy,
TRUANT1 (problem with tardiness) had the lowest reliability of .48, while TRUANT2
(student tardiness) and TRUANT3 (student absenteeism) were both highly reliable at .67.
For administrative support, ADMIN4 (staff recognition) and ADMIN5 (well run school)
were highly reliable at .61 and .66, respectively.
Cronbach‘s alpha, a measure of internal consistency, ranged from .44 to .87.
While Cronbach‘s alpha above .70 is recommended, a coefficient equal to or greater than
.60 is widely accepted as an acceptable threshold in the social sciences (Netemeyer,
Bearden, & Sharma, 2003). Therefore, those coefficients equal to or greater than .60 were
considered to be internally consistent. In general, the fewer items there are in a scale, the
lower the internal reliability will be. This was the case for both satisfaction with salary
and intention to remain, each with two items comprising their scales.

68

Construct reliability was based on standardized factor loadings, a statistic that
measures the amount of scale score variance that is accounted for by all underlying
factors. The formula for construct reliability is as follows:
(Σ standardized factor loadings)2 / (Σ standardized factor loadings)2 + Σ (error
variances).
They were all between .54 and .91 and close to the acceptable threshold (Hair et al.,
1998).
Structural Model
The confirmed measurement model was incorporated into the structural model.
The hypothesized full model was used to test the relative weights of socioeconomic
impact of student families, student truancy, and years of experience on teacher selfefficacy, and the relative weights of administrative support, teacher self-efficacy, and
satisfaction with salary on the intention of math and science teachers to remain in the
profession.
To test the relative weights of structural relationships, constructs and indicators
were used to build a final full structural model. In each step, model parameters of the full
model were then estimated and the fit of the model to the data was assessed based on the
same goodness-of-fit indices as the measurement model. The acceptability of the final
structural model was decided based on the results of these model evaluations. If the
model was not acceptable, it was further revised based on theoretical credibility and
modification indices.
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Testing the Relative Weights of Structural Relationships
The relative direct effects of the independent variables on the dependent variables
were tested with ML estimation. First, the effects of socioeconomic impact of student
families, student truancy, and years of experience on teacher self-efficacy were examined
(the first hypothesis stated that the socioeconomic impact of student families and student
truancy will have a positive, direct impact and years of experience will have a negative,
direct impact on teacher self-efficacy). Second, the effects of administrative support,
teacher self-efficacy, and satisfaction with salary on the intention of math and science
teachers to remain in the profession were examined (the second hypothesis stated that
administrative support, teacher self-efficacy, and satisfaction with salary will have a
positive, direct impact on the intention of math and science teachers to remain in the
profession). When this hypothesized model was analyzed, it showed poor fit: χ2 (df = 237,
N = 6588) = 1385.01, p < 0.001; χ2/df = 5.84, and RMSEA = .027 (see Table 19). A
second structural model was analyzed using one modification: adding an error covariance
between SE1 and SE2. This modification did improve goodness-of-fit indices and
resulted in a chi-square decrease of 282.13 (see Table 19).
With the model modified to allow the error between SE1 and SE2 to covary, the
model fit indices indicated an acceptable fit between the data and the model. The chisquare value was χ2 (df = 236, N = 6588) = 1102.88, p < 0.001; χ2/df = 4.67, and RMSEA
= .024. All of the path coefficients for the structural relationships were statistically
significant at the .05 level (see Table 20). Satisfaction with salary had the largest
standardized path coefficient of all the independent variables. In other words, math and
science teachers in secondary public schools who had a greater satisfaction with their
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Table 19
Goodness-of-Fit Indices for Tested Structural Models
Model

χ2

df

p value

χ2/df

RMSEA

Hypothesized Model

1385.01

237

< .001

5.84

.027

Modified Model:
Adding Error Covariance
between SE1 and SE2

1102.88

236

< .001

4.67

.024

*Joint criteria: χ2/df < 5 and RMSEA ≤ .05.

salary were more likely to have a greater intention to remain in the profession. The
socioeconomic impact of student families, student truancy, and years of experience had
statistically significant and positive influences on teacher self-efficacy, although the
magnitudes of the latter two effects were relatively smaller in comparison with the
socioeconomic impact of student families. Both administrative support and teacher selfefficacy also had statistically significant and positive influences on the intention of math
and science teachers to remain in the profession, although their magnitudes were
relatively smaller than satisfaction with salary. Table 20 summarizes the results of the
tests of the relative weights in the model.
Alternative Structural Models
Modification indices can also indicate possible structural relationships that can be
unconstrained and then improve model fit of the data. For example, modification indices
indicated the unconstraint of structural paths from administrative support to teacher selfefficacy and satisfaction with salary to teacher self-efficacy to improve the fit of the
model. Separate comparisons of the chi-square statistics and model fit indices between
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Table 20
Summary of the Results of the Tests of Relative Weights
Teacher Self-Efficacy

Intention to Remain

.06

.74

R2

Path Coefficients

B

t
value

p
value

Socioeconomic Impact
.09
4.20
.02
Student Truancy
.03
1.52
.02
Years of Experience
<.01 3.27 <.001
Administrative Support
Teacher Self-Efficacy
Satisfaction with Salary
Notes. 1. B: unstandardized path coefficient.
2. β: standardized path coefficient.
3. * p < .05.

β

B

t
value

p
value

β

.04
.04
1.18

1.32
1.04
12.00

.03
.04
.10

.05*
.03*
.84*

.17*
.06*
.08*

the unconstrained model and the partially constrained models (with an unconstrained path
from administrative support to teacher self-efficacy and an unconstrained path from
satisfaction with salary to teacher self-efficacy) were made (see Table 21).
As indicated in Table 21, the chi-square differences between the constrained and
unconstrained models were 91.07 and 48.76, respectively, with 1 degree of freedom (p >
.05), indicating there were not statistically significant differences between the
unconstrained and constrained models. In other words, the constrained model, i.e.,
hypothetical model, fitted to the data just as closely as the unconstrained models.
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Table 21
Results of Tests for Invariance for Alternative Structural Models
Model

χ2

df

p value

χ2/df

RMSEA

Model 1: Initial, Fully
Constrained Model

1102.88

236

< .001

4.67

.024

Model 2:
Adding Path from
1011.81
Administrative Support to
Teacher Self-Efficacy

235

< .001

4.30

.022

1

> .05

235

< .001

4.48

.023

1

> .05

χ2 difference (Model 1 –
Model 2)

91.07

Model 3:
Adding Path from
1054.12
Satisfaction with Salary to
Teacher Self-Efficacy
χ2 difference (Model 1 –
Model 3)

48.76

*Joint criteria: χ2/df < 5 and RMSEA ≤ .05.

Final Structural Model
Based on the results of tests of the relative weights, the study established the final
structural model. Figure 9 shows the final structural model with standardized path
coefficients and correlations among constructs.
All of the other standardized path coefficients were significant at the .05 level. As
shown in Figure 9, the standardized path coefficient from socioeconomic impact to
teacher self-efficacy, which indicates the influence of the socioeconomic impact of
student families on teacher self-efficacy when holding the other factors constant, was the
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Socioeconomic
Impact

Administrative
Support
.17

Student
Truancy

.06

.05
Teacher
Self-Efficacy
(R2 = .06)

.08
Years of
Experience

.03

Intention
to Remain
(R2 = .74)

.84
Satisfaction
with Salary

Figure 9. Final structural model.
largest (β =.17, t = 4.20) for teacher self-efficacy. This suggested that the socioeconomic
impact of student families was more important to teacher self-efficacy than student
truancy and years of experience. The three predictors together accounted for 6% of the
variance in teacher self-efficacy (R2 = .06). The relatively small proportion of variance
explaining teacher self-efficacy was probably driven by the fact that other variables not
amenable to education policy and not accounted for in this study factor into it. The three
predictors for the intention of math and science teachers to remain in the profession,
administrative support, teacher self-efficacy, and satisfaction with salary together
accounted for 74% of its variance (R2 = .74). For the final structural model with
indicators attached, see Figure 10.
The model fit indices indicated an acceptable fit between the data and the model:
χ2 (df = 236, N = 6588) = 1102.88, p < 0.001; χ2/df = 4.67, and RMSEA = .024. The
socioeconomic impact of student families, student truancy, and years of experience
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Figure 10. Final structural model with measurement indicators (N = 6588). SES =
socioeconomic impact of student families; TRUANCY = student truancy; EXPERIEN =
years of experience; ADMIN = administrative support; EFFICACY = teacher selfefficacy; SALSAT = satisfaction with salary; INTENT = intention to remain in teaching.

positively influenced teacher self-efficacy, partially supporting the first hypothesis of this
study which stated that the former two would have a positive influence while years of
experience would have a negative one. Administrative support, teacher self-efficacy, and
satisfaction with salary positively influenced the intention of math and science teachers to
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remain in the profession, fully supporting the second hypothesis of this study stating that
they indeed would have positive bearings on these teachers‘ intention to remain in the
profession.
The standardized direct, indirect, and total effects represented by the final
structural model are summarized in Table 22.

Table 22
Standardized Direct, Indirect, and Total Effects for the Final Structural Model
Dependent
Variable

Independent Direct
Variable
Effect
Socioeconomic
.17
Impact
Teacher SelfStudent
.06
Efficacy
Truancy
Years of
.08
Experience
Socioeconomic
Impact
Student
Truancy
Years of
Intention to Experience
Remain Administrative
.05
Support
Teacher Self.03
Efficacy
Satisfaction
.84
with Salary

Total
Effect

t value

4.20

.17

4.20

1.52

.06

1.52

3.27

.08

3.27

t value

Indirect
t value
Effect

.005

1.02

.005

1.02

.002

.83

.002

.83

.002

.98

.002

.98

1.32

.05

1.32

1.04

.03

1.04

12.00

.84

12.00

As indicated in Table 22, the socioeconomic impact of student families and
student truancy had a positive direct effect on teacher self-efficacy (β = .17, t = 4.20 and
β = .06, t = 1.52, respectively). Contrary to expectations, years of experience also had a
positive direct effect on teacher self-efficacy (β = .08, t = 3.27). In addition, these three
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variables had positive indirect effects on the intention of math and science teachers to
remain in the profession (β = .005, t = 1.02; β = .002, t = .83; and β = .002, t = .98,
respectively). Indirect effects were found by multiplying the standardized coefficients of
the paths related to the variables of interest, e.g., to find the indirect effect of student
truancy on intention to remain, the direct effect of student truancy on teacher self-efficacy
and the direct effect of teacher self-efficacy on intention to remain were multiplied (.06 *
.03 = .002). Finally, administrative support, teacher self-efficacy, and satisfaction with
salary all had positive direct effects on the intention of math and science teachers to
remain in the profession (β = .05, t = 1.32; β = .03, t = 1.04; β = .84, t = 12.00,
respectively).
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CHAPTER 5
DISCUSSION
The retention of math and science teachers in secondary public schools is one of
the most critical issues facing education today. It also has a direct impact on the supply of
qualified individuals in the associated STEM fields in the United States. Research has
shown that nearly half of the American teaching force in these fields leaves the
profession within the first five years (NCTAF, 2003). In order to attract and retain
qualified math and science teachers, a number of states and school districts are increasing
financial incentives (Hirsch et al., 2001), improving working conditions (Hirsh, 2005),
and taking steps to raise teacher self-efficacy through the implementation of professional
development programs and/or raising teacher autonomy in the classroom (Jacob &
Lefgren, 2004). Determining which of these initiatives is more likely to reduce the
attrition of math and science teachers in the workforce requires a better and more focused
understanding of the relative importance of these factors on their decisions to leave the
profession.
To better understand the factors related to the retention of math and science
teachers in secondary public schools, this study aimed to assess the relative importance of
various school-related conditions, years of experience, teacher self-efficacy, and
satisfaction with salary on their intention to remain in the profession. All of these factors
are receptive to changes in education policy on the federal, state, and district levels. With
the use of a nationally representative, secondary data set, this study was able to analyze
these factors using SEM in light of various economic and sociological theories related to
the retention of math and science teachers in secondary public education.
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Previous research found that teachers who work at schools with better working
conditions (e.g., better administrative support, student attendance, and parental
involvement) are more likely to be satisfied with their jobs (Perie & Baker, 1997). The
literature also pointed out that raising teacher self-efficacy improves teacher job
satisfaction (Caprara et al., 2003). The literature provided more conflicting results,
however, when it comes to salary, with some studies showing it does affect teacher
retention (Brewer, 1996; Harris & Adams, 2004; Stinebrickner, 1998), while others
suggest otherwise (Farkas, Johnson, & Foleno, 2000; Ingersoll, 2001; NCTAF, 2003).
Findings from a number of studies demonstrated that higher job satisfaction among
teachers led to a lower likelihood of them leaving the profession (Ingersoll, 2001; Loeb,
Darling-Hammond, & Luczak, 2005; Weiss, 1999).
This study found that some relationships among teacher and school level factors
were overlooked in past studies, while others corroborated those found in the existing
literature. Like in previous research, various school level factors, like the socioeconomic
impact of student families, student truancy, and administrative support, and various
teacher level factors, like teaching experience, teacher self-efficacy, and satisfaction with
salary, do play an important role in the retention of teachers, including the ones teaching
math and science in secondary public schools. In particular, this study found that
satisfaction of salary wielded more of an impact on teachers‘ intention to remain in the
profession when it came to math and science teachers, explaining much of the variance in
this outcome variable. This variance was further augmented when the administrative
support and teacher self-efficacy of these teachers were also factored in the model.
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Summary of Findings
Impact of Teacher Level Factors
Years of Experience. Years of experience had a positive and direct influence on
teacher self-efficacy (β = .08) and a positive and indirect influence on the intention of
math and science teachers to remain in the profession (β = .002), meaning more
experience led to a greater likelihood that math or science teachers intended to remain in
the profession. This was consistent with the findings of a number of other studies
involving teachers in general (Grissmer & Kirby, 1992; Kirby et al., 1999; Murnane et
al., 1991; Singer & Willet, 1988; Stinebrickner, 1999).
Teacher Self-Efficacy. Teacher self-efficacy had a positive and direct impact on
the intention of math and science teachers to remain in the profession (β = .03), meaning
greater teacher self-efficacy led to a greater likelihood that math or science teacher
sintended to remain in the profession. This, too, was consistent with prior research that
found teacher self-efficacy was positively tied to job satisfaction (Caprara et al., 2003)
and teacher retention (Klassen & Chiu, 2010).
Satisfaction with Salary. Consistent with what was hypothesized by the study,
satisfaction with salary did have a statistically significant and positive impact on the
intention of math and science teachers to remain in the profession (β = .84). This variable
had the most effect on the intention of math and science teachers to remain in secondary
public schools. In addition, SEM showed no statistically significant relationship between
satisfaction with salary and teacher self-efficacy. This corroborates the findings of other
studies that suggest that salary is a particularly important factor in teachers‘ decisions to
remain in the profession (Brewer, 1996; Harris & Adams, 2004; Stinebrickner, 1998).
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Impact of School Level Factors
Like recent studies, this study found various school level factors to be important
influences on teachers‘ decisions to remain in the profession (Ingersoll, 2001; Loeb et al.,
2005; Mont & Rees, 1996; Theobald, 1990). The school level factors examined in this
study were the sociological impact of student families, student truancy, and the
administrative support of teachers. Of these, the socioeconomic impact of student
families was most influential on the intention of math and science teachers to remain in
the profession.
Socioeconomic Impact of Student Families. The socioeconomic impact of student
families had a positive and direct influence on teacher self-efficacy (β = .17) and a
positive and indirect influence on the intention of math and science teachers to remain in
the profession (β = .005). The magnitude of the effect of this variable compared to the
other two teacher level factors was over twice as much, indicating the importance of the
makeup of the student population in teachers‘ self-efficacy and their intention to remain
in the profession.
Student Truancy. Student truancy also had a positive and direct impact on teacher
self-efficacy (β = .06) and a positive and indirect influence on the intention of math and
science teachers to remain in the profession (β = .002), although they were both smaller
in magnitude than the ones for the socioeconomic impact of student families. This
suggests that consistently having students in class helps to improve teacher self-efficacy
and their willingness to stay in the profession.
Administrative Support. Administrative support had a positive and direct impact
on the intention of math and science teachers to remain in the profession (β = .05). SEM
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showed no statistically significant relationship between administrative support and
teacher self-efficacy.
Limitations of the Study
As a comprehensive nationally representative survey data from SASS08 was used
for this study, the limitations of this study were mostly tied to using a secondary data set.
Unlike collecting data from a primary source in which the researcher designs the survey
to ask specific questions to extract the needed information, this study had to plan the
research design and analysis to fit the available data, given the chosen topic. Specifically,
SASS08 contained a large number of 4- or 5-point Likert scales that may have limited the
degree of the responses. Conducting any follow-up surveys or interviews to further
distinguish participant responses was prohibited, however, as there were strict rules of
confidentiality concerning use of this data. Similarly, this research focused on the central
elements that were directly part of the teaching job that could be improved by educational
policymakers and practitioners, e.g., student truancy, administrative support, and teaching
self-efficacy. External factors that are outside of schools (e.g., alternative job
opportunities for math and science teachers) and personal issues (e.g., teachers‘ health
and family needs) were not discussed in this study. Though these factors are also
important to consider in understanding the big picture of the retention of math and
science teachers in secondary public schools, they are generally not controllable by
education policymakers and administrators.
While this study covered many variables that are relevant to the teacher turnover
process, there are others that were not included in the study due to the data limitations.
These variables include teachers‘ opportunity for promotion and job security, the quality
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of professional development, and teachers‘ exposure to and attitudes towards high-stakes
achievement tests and accountability. Researchers should look for opportunities to collect
data that allow for the investigation of these variables under a similar framework using
SEM. Future studies that include these variables could provide a better picture of the
teacher turnover phenomenon in STEM-related subject areas.
Policy Implications and Recommendations for Future Research
By recognizing the significant effects that the socioeconomic impact of student
families, student truancy, years of experience, administrative support, and teacher selfefficacy has on the intention of math and science teachers to remain in the profession,
education policymakers and practitioners can take measures to increase the retention of
these teachers in secondary public schools and help reverse the current trends seen in
STEM fields.
In regards to the socioeconomic impact of student families, it is evident that
schools with higher percentages of students who come from families of lower
socioeconomic status are more difficult to staff, and teachers tend to leave these schools
when presented with alternative job opportunities. By altering policy to make these
schools more attractive to math and science teachers, the recruitment and retention of
these teachers could be helped. Better student integration and smaller ratios of higherneeds students due to socioeconomic considerations in these schools are examples of
policy changes that can help alleviate the attrition of math and science teachers in schools
where the socioeconomic impact of student families is detrimental.
Student truancy is another dimension in the retention of math and science teachers
that is highly amenable to public policy. By implementing policies that help combat
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student truancy, the importance of this factor in affecting teacher turnover can be
mitigated. By instituting laws that punish parents who allow their children to miss school,
making efforts to improve student attendance and health, and specifically targeting
students who cut class, education policymakers and administrators can aid teachers in
becoming more effective in the classroom, thereby raising their job satisfaction and
willingness to continue their work.
The experience that teachers accumulate in the profession has a positive bearing
on their decisions to remain on the job. By promoting teacher tenure, especially of those
who are highly qualified and effective, education policymakers and administrators can
help stymie the attrition of math and science teachers in secondary public schools and the
effect their attrition has on STEM education. Future research can focus on how to
effectively do this without creating an atmosphere where teacher longevity is valued over
student achievement.
In regards to administrative support, it is clear that the support of administrators is
crucial to the retention of math and science teachers in secondary public schools. Their
communication with teachers about their roles, instructional practice, collaboration with
other teachers, and involvement in and implementation of school policies are significant
in making the environment in which teachers work more enjoyable and pleasant. Future
research here could focus on what teachers value in terms of administrative support. Math
and science teachers, in particular, probably have special needs when it comes to
educational resources and technology that could help them bolster their instructional
effectiveness. Furthermore, a similar study on principals‘ self-efficacy and their career
decisions could be employed to study the effects of the same school factors on the
84

administrators to whom teachers are so dependent. The results of such a study might
provide insight into the relationships among school level factors, teacher turnover, and
principal leadership.
Teacher self-efficacy is another important facet in the retention of math and
science teachers in secondary public schools. Education policymakers and administrators
might consider ways to increase the influence of teachers over school policies. For
example, they could expand school-based committees that oversee management of the
schools and their students to include more teachers. Teacher-based management may be
an effective tool for increasing their self-efficacy as well as school performance. Sharing
decision-making power and corresponding responsibility over school policies such as the
budget, personnel, disciplinary codes, and curriculum can bring about meaningful change
in teaching and learning by investing teachers in all aspects of running a school. Future
research could concentrate on how to most meaningfully raise teacher self-efficacy in this
way.
While it has been shown in this study that satisfaction with salary has the greatest
impact on the intention of math and science teachers to remain in the profession, this
study lacked the views of qualified individuals outside the field of education. The
considerations of these individuals were not factored into the study, although they clearly
have a bearing on the recruitment of math and science teachers, in particular. Future
studies could target this population in formulating a more comprehensive view on how
those affiliated with STEM fields make their career decisions and why they choose not to
enter the field of education.
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The practical implications of this study are realized by applying the information
that can be useful in developing strategies for educational policy that retains math and
science teachers where they are needed most. The rate at which these teachers leave the
profession for the pursuit of careers outside of education has been a major issue in the
United States. Its effects are costly to the future of the profession and the quality of
education in STEM fields. In order to address the retention of math and science teachers
in secondary public schools, states and school districts need to implement educational
policies that mitigate the negative socioeconomic impact of student families, combat
student truancy, encourage tenure, improve administrative support, elevate the selfefficacy of math and science teachers, and promote the satisfaction with their salaries. In
developing such policies, education policymakers and practitioners can help address the
factors affecting the decisions of math and science teachers to remain in the profession.
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APPENDIX A
The 2007-2008 SASS Items and Coding
Construct
YEARS

Item
T0038

SE1

T0280

SE2

T0281

SE3

T0282

SE4

T0283

SE5

T0284

SE6

T0285

ADMIN1

T0286

Content
Scale
How many years have you worked
Year(s)
as a full-time elementary or
secondary teacher in public schools?
How much actual control do you have in your classroom at this school
over the following areas of teaching and planning?
Selecting textbooks and other
1 = no control to 4 = a great
instructional materials.
deal of control
Selecting content, topics, and skills
1 = no control to 4 = a great
to be taught.
deal of control
Selecting teaching techniques.
1 = no control to 4 = a great
deal of control
Evaluating and grading students.
1 = no control to 4 = a great
deal of control
Disciplining students.
1 = no control to 4 = a great
deal of control
Determining the amount of
1 = no control to 4 = a great
homework to be assigned.
deal of control
To what extent do you agree or disagree with each of the following
statements?
The school administration‘s
1 = strongly agree to 4 =
behavior toward the staff is
strongly disagree
supportive and encouraging.
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Recoding

Recoded Item

Reverse
recode

RE_T0286

SALARY1

T0287

ADMIN2

T0292

ADMIN3

T0295

ADMIN4

T0297

TRUANT1

T0301

TRUANT2

T0303

TRUANT3

T0304

TRUANT4

T0305

SOCIO1

T0309

SOCIO2

T0310

SOCIO3

T0311

SOCIO4

T0312

I am satisfied with my teaching
1 = strongly agree to 4 =
salary.
strongly disagree
My principal enforces school rules
1 = strongly agree to 4 =
for student conduct and backs me up
strongly disagree
when I need it.
The principal knows what kind of
1 = strongly agree to 4 =
school he or she wants and has
strongly disagree
communicated it to the staff.
In this school, staff members are
1 = strongly agree to 4 =
recognized for a job well done.
strongly disagree
The amount of student tardiness and
1 = strongly agree to 4 =
class cutting in this school interferes
strongly disagree
with my teaching.
To what extent is each of the following a problem in this school?
Student tardiness.
1 = serious problem to 4 = not a
problem
Student absenteeism.
1 = serious problem to 4 = not a
problem
Student class cutting.
1 = serious problem to 4 = not a
problem
Lack of parental involvement.
1 = serious problem to 4 = not a
problem
Poverty.
1 = serious problem to 4 = not a
problem
Students come to school unprepared 1 = serious problem to 4 = not a
to learn.
problem
Poor student health.
1 = serious problem to 4 = not a
problem
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Reverse
recode
Reverse
recode

RE_T0287

Reverse
recode

RE_T0295

Reverse
recode

RE_T0297

RE_T0292

To what extent do you agree or disagree with each of the following
statements?
ADMIN5 T0315 I like the way things are run at this
1 = strongly agree to 4 =
Reverse
RE_T0315
school.
strongly disagree
recode
SALARY2 T0316 If I could get a higher paying job I‘d
1 = strongly agree to 4 =
leave teaching as soon as possible.
strongly disagree
INTENT1 T0320 If you could go back to your college
1 = certainly would become a
Reverse
RE_T0320
days and start over again, would you
teacher, 2 = probably would
recode
become a teacher or not?
become a teacher, 3 = chances
about even for and against, 4 =
probably would not become a
teacher, 5 = certainly would not
become a teacher
INTENT2 T0321 How long do you plan to remain in
1 = as long as I am able, 2 =
3 to 2,
RE_T0321
teaching?
until I am eligible for retirement
4 to 2,
benefits from this job, 3 = until I
5 to 2,
am eligible for retirement
6 to 4,
benefits from a previous job, 4 =
7 to 5,
until I am eligible for Social
Security benefits, 5 = until a
8 to 3,
specific life event occurs (e.g.,
Reverse
parenthood, marriage), 6 = until
recode
a more desirable job opportunity
comes along, 7 = definitely plan
to leave as soon as I can, 8 =
undecided at this time
Note. SOCIO = socioeconomic impact of student families; TRUANT = student truancy; YEARS = years of experience;
ADMIN = administrative support; SE = teacher self-efficacy; SALARY = satisfaction with salary; INTENT = intention to
remain in teaching.
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